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TEACHING OF SCIENCE IN THE INDIAN UNIVERSITIES 


MOW that the University Commission is engaged m 
drawing up their report, it might bo helpful in gi\ mg 
a frank expressum to our own experience and \ lews 
on the standard of scientific education imparled in 
our colleges and universities Since the trunsfir ct 
power in 1947, the Indian Government has been faced 
with a tremendous task of raising an army of properh 
equipped scientific personnel to meet the requirements 
of its administration, defence, industry, and agrieultuie, 
as well as of its various development schemes. To (ope 
with this the Government sent quite a largo numbei 
of science graduates with the highest university degree 
(M Sc) to UK and U S A. for specialized training 
The result has, however, been far from encouraging, 
if not altogether disappointing, in consideration of the 
expenses involved Various reasons have been attu- 
buted to this ]>oor result, all of which might lie partially 
corrrect It is said that, in some cases the basic training 
of the finished products of our universities was found 
to be quite inadequate to profit by the advanced train¬ 
ing abroad , m other cases it has been reported that no 
real provision for specialize*! and practical training 
was made for these overseas scholars, and they hud 
to come back with mere academic research degrees 
ThiB proves, if any proof he necessary, that facihtus 
for proper and efficient training in science Ini's e to he 
provided in the colleges and universities in India it¬ 
self, if wo want to realize our objective. Appreciating 
the situation the Government has been very much alive 
on this matter and has already been making generous 
grant for teaching and research to our universities, 
colleges and research institutions. 

Money is undoubtedly necessary for tho construc¬ 
tion of up-to-date laboratories, for their proper equip¬ 
ment, for provision of decent salaries for tho staff, 
and for meeting the running expenses of tho institutions. 
The question is how to ensure their proper and effective 
utilization, how to make our universities, institutions 
and oolleges effective centres of research and nursery 
of good and inspiring teachers. For, after all, every 


body will agree that good teachers are more effective 
than good buildings and good equipment in producing 
good students. It will also be agreed to that earlier 
in the course, the student comes into contact with high 
quality teaching from umpiring teachers of creative 
gift, the better it is for him Tho problem, therefore, 
boils it down to the production of good students or 
good teachers, which means the same thing For, 
students of today become teachers and workers of 
tomorrow We can now pertinently enquire how far 
our universities and institutions arc fulfilling this func¬ 
tion of producing good students. Tho answer is not 
far to seek. If wo examine the original scientific con¬ 
tributions made by tho teachers and workers in India, 
w e are convinced of tho fact that India lags far behind 
in this respect even the small European countries like 
Switzerland, Holland or Denmark, both m quality 
and quantity of its products. A cursory glance at 
the issues of scientific journals of the various learned 
societies in India and of those of the ubove mentioned 
countries is bound to damp the enthusiasm of even 
the most robust optimist amongst us It may be argued 
that India has nevertheless produced a dozen, or more, 
scientists of international reputation within tho last 
30-40 years. This cannot meet our arguments at all. 
A country’s achievement is judged by the quality of its 
average and not by that of a few eminent personalities. 
Intellects of exceptional brilliance are known to flourish 
ovon under tho most adverse circumstances. Favour¬ 
able and congenial atmosphere may help in their early 
development, but they are not strictly speaking the 
product of our educational system Had they been 
so, then each of them would have been ablo to pnxluce 
a school of their own, from which an uninterrupted 
flow of gifted workers and teachers would enrich our 
universities and institutions ; and there would havo 
been no dearth of trained scientific personnel or 
teachers in tho country today. We think there will 
not be much opposition to the statement that even 
these few eminent scientists have not been able in 
most cases, for some reasons or other, to inspire the 
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young minds by coming in direct personal contact 
with them either in the lecture rooms or in the labora¬ 
tories. Jn tho first place, many of tbom never had 
the opportunities of teaching tho undergraduates with 
most impressionable mind, and even in the post-gra¬ 
duate classes they found little time to participate in 
teaching work. At the present time, most of the 
teachers or workers of repute in India are saddled with 
administrative duties too early in life, or they are lured 
away from educational institutions to serve on commis¬ 
sions, committees, delegations, etc They have thus 
not been able to give that service to the country which 
they are most fitted for. 

This is rather an unhappy aspect of tho picture But 
the most vital aspect relates to the structure of our 
educational system itself. All education, scientific, 
technical or otherwise, has been developed in every 
country through three closely related successive stages, 
t>« , through schools, colleges and universities. The 
education in schools forms tho broad basis; hero the 
minds of the students have to be tie moulded m their 
formative period , and the need and constant gmdatice 
of good and inspiring teachers in this stage cannot be 
too strongly emphasized. Schools feed the col legos 
where the students further improve their intellcetual 
equipment. Need of good teachers and their activo 
guidance are also of equal importance in this stage. 
In tho post-graduate classes of the universities the stu¬ 
dents are finally equipped to bocomo teachers, research 
workers and for oilier careers. It, therefore, follows 
that to turn out good products from the universities, 
to meet our national requirements for good and efficient 
teachers, technicians, researchers and specialists, an 
uninterrupted flow of good students from tho colleges 
must he maintained, which becomes possible when the 
colleges too are sustained by a similar flow of proper¬ 
ly trained students from tho schools AH attempts 
to build up good universities, leaving the schools and 
colleges lll-nianagod and ill-equipped, are bound to de¬ 
feat the very purpose aimed at. For nobody has yet 
been able to build a pyramid upon an apex Condi¬ 
tions of schools and colleges in India today, which 
are overcrowded liko so many market places and which 
the students enter and leave like passengers of a crowd¬ 
ed train, are too well-known to need any description 
here. They are run mostly on commercial ba-is on a 
mass scale with ill-equip]>cd laboratories, by ineffective 
and ill-paid teacherB catering to an unwieldy and 
indiscipfmod horde of youngsters, bent only on securing 
easy passes for examination There is no wonder, 
therefore, that the schools and colleges in India today, 
instead of being the centres for intellectual and cultural 
training for the young, serve more or loss as a recruiting 
ground for a variety of wholesome and unwholosome 
political ideologies, unfortunately to a largo extent of 
the latter type with their passionate and sentimental 
appeals to the immature minds. 

In some of the colleges in Calcutta, it has come to 
our notice that classes are held m throe shifts as m a 
factory, morning, noon and evening Number of students 
in each class often exceeds 200-260 and the total 


number of students in some of these colleges reaches 
up to 10-12 thousands. Can there be any atmosphere 
of learning under such conditions ? Can there be any 
give and take of thoughts between the teacher and 
the taught on such a mass scale ? We draw the 
attention of the University Commission to this state 
of affairs in our educational system; for, the uni¬ 
versities have got to depend on tho colleges for their 
supply of raw materials. 

We would now venture to make some suggestions 
which in our opinion, are likely to eliminate thoao seri- 
oub defects m our educational system : 

1. The secondary education (The H. E. Schools 
and the Intermediate Classes) should bo removed from 
tho control of the universities and should be placed 
under a rigid control of a Board who will see that tho 
schools and the Intermediate colleges are adequately 
and efficiently staffed, properly equipped and liberaUy 
financed by the State. Classes should be restricted to 
not more than 20-26 students. 

2. All colleges should be subsidized by tho State, 
so that they may not be tempted to depend upon their 
foe income Classes should be restricted to 20-25 
students only Provision should be made for tho em¬ 
ployment ol high quality teachers on suitable remu¬ 
neration University Professors of high reputation 
should be deputed to participate in the teaching work 
wherever possible In tho caso of residential univer¬ 
sities this may be followed as a rule. 

3. Admissions to the colleges and particularly 
to the post-graduate classes in tho universities should 
be strictly regulated. None but the best students 
should be permitted to enter tho universities This 
will avoid unnecessary waste of human materials and 
energy Students of average merit, leaving the schools 
and intermediate colleges, should be recruited for other 
professional careers which do not require adv&noed 
knowledge of fundamental sciences. 

4. A high standard of examination and passes 
should be rigidly maintained and must, under no cir¬ 
cumstances, bo relaxed by rules or by-laws allowing 
graces, concessions, compensations, etc. 

If we want that the products of our university 
should supply tho scientific man-power for various 
departments of tho administration, for defence, indus¬ 
tries, agriculture, as well as for all development projects, 
then the teaching of science in our universities must 
be broad-based upon a sound scientific training in our 
schools and colleges. At present we are following a 
most unscientifio method in the teaching of scienco in 
our colleges and universities. 

Quality of teaching has got to be improved from 
the undergraduate level upwards; and the formidable 
obstacle m tho beginning to be overcome is the scarcity 
of good and qualifiod teaohers. Remuneration of 
teaching profession must be raised on a par with 
similar appointments in government services or indua- 
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trial organizations, so that professors and teachers 
of repute in the universities and colleges may not be 
compelled by eoonomio pressure to meet the increasing 
living oost by joining administrations or industries. 
Then again, distinction and honour attached to the title 
of Professor should in no way be made inferior to those 
associated with Director-General, Director, etc. In 
the beginning, to moot the dearth of good teachers, 
India need not hesitate to employ foreign teachers of 
international repute for limited periods in her colleges, 
universities and research mstitutious. This will bo a 
much more fruitful and much more effective method 
of developing Indian science than spending large sums 
of money yoar after year m inviting foreign scientists 
during Science Congress sessions for a week or so, or 
sending a large body of our ill-oqtupped young men to 
countries where they rarely receive the proper trauung 
aimed at. 

Another obstacle to be overcome is inadequate 
or poor laboratories and equipment in most of our 
colleges. Some of tho colleges have not even the proper 
gas- or water-supply. This aspect of tho problem 
should be soriously taken into consideration if teaching 
of science, as advocated and contemplated, is to be 
extended to the sohool courses. What is tho good 
of encouraging swollen registration for science courses 
in the colleges, if no proper facilities for teaching of 
science be available ? This will end in more harm than 
good and will create more problems than helping to 
solve the present ones 


We need not enter into a discussion here about 
the courses of study, curricula or syllabuses for dif¬ 
ferent stages, which certainly require considerable 
modification and overhauling with a new orientation 
to roseareh approach even in tho college courses Tho 
system of examination may likewise need a careful 
and thorough investigation so that the students may 
imbibe the principle of scientific method, develop 
self-relianco and foresight, and not turn out to be mere 
mechanical workers, who can only execute orders and 
never initiate. 

Our present system of scientific education might 
have developed the abstract intellect of our young 
men to a certain extent, but it has failed to make them 
intelligent citizens It has created merely a hastiness 
of opinion m them to whi<h they ofton ding more or 
less with a fanatical finality without conceding that it 
may be wrong To have any real value, sciontifio 
method has to be taught and learnt not as a mere 
abstraction like the solution of a mathematical problem, 
but as something which has to bn lived and applied in 
practical lifo If our schools, colleges and universities 
be properly developed for training in seicnro and scienti¬ 
fic method, if they be properly manned and intelligently 
directed to the reconstruction of human character, 
then there is little doubt that they will serve as open 
sosamo to peace, prosperity and happiness of our 
country. For, all onr plans and schemes for develop¬ 
ment need men of ability and character to work them 
out. 

P.R. 


FOOD AND PEOPLE 

8 N SEN 

UHITKD NATIONS’ BDUt ATIONAC, 8CIFNTIFIC AND CULTURAL ORGANIZATION, PAWS 


Problem* of Food and Population 
T'HE world population is increasing at an alar- 
* mmg rate But the food supplies are not increa¬ 
sing rapidly enough to avoid the glootny prospect of a 
serious food sliortago in tho near future Naturally 
enough, thoughtful men and women all over the world 
are deeply concerned today with the embarrassing 
problem of balancing population and food rapply- 

About one hundred years ago, the world’s popu¬ 
lation was 1,091,000,000, today it is i?,2.">0,000,000, 
that is, tho population doubled in the course of a cen¬ 
tury. If the present rate of increase, of 20 million a 
year, continues—and it is unlikely that this trend will 
be otherwise in the foreseeable future—tho population 
will again doublo in another century 

On the other hand, the world’s total land area is 
estimated at 13,550 million hectares, of which about 
2,090 million hectares ^re arable, Not all of this is 


being cultivated and not all is cultivafc'e under present 
conditions A substantial increase in tho cultivable 
area for food production might be expected, but mean¬ 
while preemus soil is being speedily lost for ever through 
natural as well as man-made erosion. Our food situa¬ 
tion is bad enough already, about two-thirds of the 
human race are now condemned to a bare subsistence 
level, let alone living on a nutritionally adequate diet. 
Can we hope to food the growing population indefini¬ 
tely from the more or less constant agricultural resour¬ 
ces? The^e are some of the rude facts which he at tho 
bottom of our present fears and anxieties. 

Fears that the population might outrun the means 
of subsistence are not new. Towards the end of the 
XVIIIth century, Malthus, m his “Essay on the Prin¬ 
ciples of Population,” gave a very forceful expression 
to those fears and came to tho pessimistic conclusion 
that food supply would always tend to fall short of the* 
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population and that hunger, famine and pestilence 
would always be active in restoring the balance between 
food and population. It is well known that Malthus’ 
views dominated thought in Europe and elsewhere for 
a long time. 

The problem of balancing population and food is 
very grave indeed; but it is not hopeless or insoluble, 
experts of unimpeachable knowledge point out After 
all, Malthus’ fears did not come true in the nineteenth 
century On tho contrary, mankind entered a period 
of plenty and prosperity. This was so on account of 
tho phenomenal development in science and techno¬ 
logy, invention of machinery, development of trans¬ 
portation, etc , which revolutionized agricultural prac¬ 
tices and distribution of agricultural products The 
opening of new lands for settlement in the Americas, 
Australia, and elsewhere also played a very significant 
part in absorbing surplus population from the crowded 
old w'orld. 

Today, it is true, there are no more new conti¬ 
nents to bo settled, no new “open spaces’’ to be filled 
in But our stock of scientific knowledge is incompa¬ 
rably greater than at the beginnmg of the nineteenth 
century. Agriculture m most parts of the world is 
still primitive, loss of fertile land through erosion is 
still appalling, and about 65,000,000 tons of gram arc 
still destroyed annually by mites, pests and rodents 
In those parts of the world where science has been most 
extensively applied to agricultural practices, there 
have been significant increases in production without 
corresponding increases in the land under cultivation, 
soil orosion has boon chocked, and insect posts control¬ 
led. Granted favourable economic, political, and so¬ 
ciological conditions, tho results which have been achie¬ 
ved through the application of science in one country 
can be repeated ui every other country of tho world 
If this is done, thore is every reason to hope for a doub¬ 
ling or trebling of our food production within a relative¬ 
ly short time But only iff 

What can llnesco do ' l 

However, stripped of all details, statistics, tables 
and charts, this is briefly the problem raised by “Food 
and People,” which the Direetor-Genoral of Unoseo 
has recommended to tho Member States as a subject 
for widespread discussions and debates this year The 
practical task of advising tho governments as to the 
best wayH and means of developing the food and agri¬ 
cultural resources belongs to the Food and Agricul¬ 
ture Organisation of tho United Nations Likewise, 
the Population Division of the UN is worrying about 
the world population problems. In what way can 
Unseco contribute to the food and population problems 
of the world * 

People must know the problems of Food and Population 

Through education Action is easier when knuw- 
ledge is aoourate and universal. The success of govern¬ 


mental or inter-governmental measures is more and 
more dependent on the extent of public enlighten¬ 
ment on the problems and issues concerned. No plan 
or scheme, however perfect and grandiose, can work 
today in the vacuum of public ignorance. By initia¬ 
ting debates and discussions on “Food and People” at 
all levels, academic, popular, and semi-popular, all 
over the world, Unoseo hopes to contribute to the crea¬ 
tion of an educated and mformod public, which will 
be of great help to othor specialized agencies directly 
concerned with the problems of food and population 

People must realise how much society owes to science 

There is yet another very important reason for 
choosing “Food and People” as a discussion subject 
This is to create a more widespread awareness of the 
social and international implications of science The 
rapid increaso in population during tho last century 
is primarily due to the industrial and agricultural revo¬ 
lution brought about by the development of Hcicncc 
and technology. Moreover, the problem of balancing 
population uml food supplies may be full of controversy, 
but there is no disagreement on the final issue, namely, 
that the world’s food problems cannot be solved ex¬ 
cept by intensive application of science and technology 
to all aspects of agriculture Furthermore, interna¬ 
tional co-operation is indispensable if we are to make 
any effeitivo use of science to tins end The discus¬ 
sions would provide an excellent opportunity to show 
how inseparably the future welfare of mankind is linked 
with the peaceful development of science 

How dtjes t nesco propose to do it * 

I’ncsco is anxious to encourage these discussions 
among all groups of men and women and at all levels 
On the one hand, scientists, economists, sociologists, 
population and food specialists, and members of other 
disciplines must meet to exchange their views; on the 
other, the discussions must be open to the public at 
largo, through students’ organisations, adult educa¬ 
tion bodies, workers’ education groups, army educa¬ 
tion centres, and finally, through mass media like the 
press, radio, and film 

A number of specialists ot international fame, 
from twelve nations, will contribute to the discussions 
by preparing background pamphlets on various aspects 
of fowl and population, such as the “Double Crisis” 
ami “The Way Out,” scientific advances in agricul¬ 
ture, problems of soil, forests and water; development 
and distribution of the world’s resources, food and nut- 
ntion, family and food habits, child nutrition; fisheries; 
facts and prospects of population, population problems 
of India and China, population movements, fundamen¬ 
tal education and natural reHourcos; international co¬ 
operation, etc 1 The pamphlets will be made avai¬ 
lable m English, French and Spanish, for wide distri¬ 
bution The series has been planned m close co-opera¬ 
tion w ith the United Nations and some of its specialized 
agencies. 
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Further intercut in the subject will be stimulated 
through a series of radio broadcasts, films, press arti¬ 
cles, wall charts, photo exhibits, and other instruments 
of mass communication It is a long and difficult 
task, but Uiicsco is confident the people will do it 

* Barkground Pamphlets on Food A Pkopuc 
A Over-all master pamphlet on Food and People Mi 
Aldoim Huxley (IT K ) and Sir John Bunnell (IT K ) 

B. Background pamphlets for popular level discussions 

1. Population - Facts and Prospects Mrs. A Myrdiil 
(Sweden) and Dr Paul Vincent (Franco) 

2 Food —Facts and Prospects -Dr C K Kellogg 
(USA) 

C. Background pamphlets for snmi-pnpular levels 

1 Fundamental Education and Natural lUwoun.es 
Dr Nannetti (Colombia) 

2 Family and Food Habits Mrs Margaret Moail (USA) 

3 international Co-operation Mr Peter Kihss (l> S \ ) 

4 Child Nutrition—Mrs Martha Eliot (USA) 

D Background pamphlets for luadonuc levels 

1. Silence, Technology A Population - Dr Warren S 
Thompson (USA ) 


2 Balance and Movements of Population, including two 

(a) Areas of Hapul Population Growth—Dr Kingsloy 
Davis (USA) 

(b) Mo\ements of Population —Dr Julius laiuu (U K ) 

3 Population Problems or China Dr 'l’a Chen (Chum) 

4 Population Problems ot india - Dr S ChnndrasekHar 
(India) 

5. Genetus, Food anil People Prof C H Modhngtou 
(UK) 

tt Food anil Nutrition, mcluding four papers 
(n) Introduction -Fowl and Welfare -Dr Andre Ma\oi 
(France) 

(b) Nutritional Problems of South \maro.i Dr Josuo 
tie ('astro (Brazil) 

(e) War tuna Nutritional Experiment s in Switzerland 
-Dr y T Wahl.» (Switzerland) 

7 S< mntific Advances in Agrirult lire 1 )r B A Keen (U K ) 

8 Soil. Forests and Water Dr Raymond Furon (Frame) 
It Food from Stream and Sivi Dr II Blegvod (Deriinatk) 

10 Full Development ol the Win Id’s FimiiI Resources 
Dr K de Vries (The Netherlands) 

11 Distributtoa of the World’s Food Dr Stephen 
Krohkowski (Poland) 


THE MANGO AND ITS RELATIVES 

HUNII.ht M \R MUK11EHJEK 

IKirtVY IIM'AKI VO \ I, IAUI.TTA IMUIIUri* 


History 

'J’HE mango, one of the moat important tropical fruits, 

him a long curly history, as evidenced from its 
reference m early Sanskrit literature and prominence 
m Hindu mythology and religious observances, indi¬ 
cating fht re by its occurrence in India from very earl\ 
days DoCandolle 1 considers it probably to be culti¬ 
vated by man for over 4000 years This interesting 
fruit tree was always mentioned in the notes tit tho 
foreign travellers, who visited India during early days, 
f g , Hwen T’sang (032-045 A.l) ), Ebn Hankal (002- 
068), Ebn Bntuta (1325-1340), Lnrdovni de Vartlieni.t 
(1503-1508) etc From the available records, it appears 
that Hwon T’sang was the first person to bring mango 
to the not’ce of the people of Western Hemisphere 

The mango had an important, place m hortienlture 
dunng tho rule of Muhammadan emperors m India 
They promoted the practise of planting these trees 
in big orchards, with the best selected varieties available 
Relics of some such big orchards ure still found in di- 
fferent^parts of Tnclia. Most of the improved cultivated 
varieties of India, had its origin in those early days 
sinoe when they have been maintained under culti¬ 
vation for over 400 yoars by vegetative propagation 
The Atn-t-Akban, an encyclopaedic work written during 
the reign of Akbar (about 1500 A D.), contains a lengthy 
account of mango, giving information about the quality 
of the fruits and other varietal characteristics It 


♦At present, Assistant Botanist, Indian Sugarcane Breed 
ing Station, Coimbatore, South India. 


appears from the above act mint that a fairly good 
knowledge uhout mango tiilfuie, and the iliuructers of 
the different varieties, was gathered by the people of 
India during the sixteenth century or even earlier 

Thu M 4mio Vahibtiks am> their Hfeatives 

Due (ultniilion of tin* mango fm such a long 
time and selection hv man for his own needs, it great 
range of variutit n has been produced, as a result of 
which about a thousand varieties have been evolved 
in India They are nil included in tho single sfiocios 
Mangifera tndica l, (Fam Anaeard-ate.r) The varie¬ 
ties of mango mav be broadly gimipod under two cate¬ 
gories, viz (1) thi willing me** (both wild .mil culti¬ 
vated), and (2) tho In illicit>t mal tviirliri, propagated 
by budding or grafting In India, the seedling races, 
derived mostly from the tbrown-out pc sis of the grafted 
varieties, are not much cared for, whereas m other 
countries of East Asia e g , indo ehma amt the Phili¬ 
ppines, they constitute the ceonomie varieties, among 
which the races (’ambnlmm, MrtinupHit*, and Vnmbno 
are noteworthy. The ‘wild’ seedling races, oil thol 
other hand, occur almost throughout India, m the] 
tropical and Mih-tropiral lolly forests at an elevation 
up to 3,000 ft Thov arc very common in the forests 
of the Chittagong Hill Tracts (near Iluiniu border) 
Assam, Chcta Nagpur, Eastern States Agency (Orissa), 
at tho base of tho Himalayas and in the Western Chats, 
where they grow on sloping lull-sides bv tile ravines 
and hill-streams and attain an immense height of 1(H)-150 
ft, with a straight trunk The flints of these wild 
types are usually smaller, but sometimes attain almost 
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the tamo size as the grafted varieties, under favour¬ 
able conditions. 

The horticultural varieties, which produce the best 
quality fruits, are mostly of Indian origin In compari¬ 
son to about a thousand varieties occurring in India, 
those originating in other regions of the world arc not 
more than fiftv Burns and Prayag® reported the 
occurronee of about 500 varieties m Bombay Presidency, 
Nftik® reported about 1150 varieties from Madras, where¬ 
as in Bengal, Bihar 14 and U P more than 300 varieties 
are present. It is quite likely that some of these varie¬ 
ties may bo the same although occurring under different 
names in different provinces. In spite of the reduction of 
these common types, the number of horticultural varie¬ 
ties present m India will bo sufficiently high They 
differ from one another mainly in the shape, size and 
general features of the fruits, on the basis of which they 
can bo classified under throe main groups •—(1) Round-, 
(2) Ovate-oblong -, and (3) Long fruited Amongst the 
large number of grafted varieties, about two dozens 
are of commercial importance, of which the following 
aro worth mentioning . —(a) Paine, Alphonso, Mulgoba, 
Sundershaha, and Cownsji-Patel of Bombay, (b) 
Baneshan or Banganajmlle, Kalepad or Kallapady, 
Bumam, Neelvm, and Bangahra or Tola par i of Madras, 
(e) Tjintrrn, Bombat, Fnzlt, Jardahi, Qolapkhus, 
Ikiseri, Htmmgnr, and Kalapahar from Bengal, Bihar 
and UP 

The gome Mangifera consists of 41 species, which 
are distributed throughout Malaysia from India 
land Ceylon in the west to the Philippines and New 
'Guinea in the cast (see map below) Most of 
thorn are ‘wild’ and economically unimportant, except 
those shown in tho table (sec next page), some of which 
are cultivated fer their edible fruits Only two species 
(M. indtea and M. syliatiea) occur in India, and one (M 
zeylanica) in Ceylon 



Tho species under ‘Section 11’ m the table, possess 
quite big fruits (about 10 cm. long), attaining a length 
of 20 cm m if. catena , the size of tho fruits being 
comparable to that of the economic cultivated varieties 
of tho common mango (if tndtea of ‘Section I’) Conse¬ 
quently M. Catsta, if. odorata and if. foetxda aro en¬ 
couraged to be widely cultivated in Malaysian countries. 


Detailed information about the fruits of the edible 
species, mentioned above, is given below as it will be 
found interesting from the horticultural standpoint. 



1. M indies Lmn 
Xl 

(Common mango) 

2 & 3 M sylvatica Roxb. 

(From Assam) 

Species of Section II • if la gen if era has 10-12 cm. 
long fruits, with 2 cm. thick purplish-croam coloured 
flesh, traversed by innumerable fibres Booause of the 
fibre and foetid smell it is not much liked and little 
eaten M. macrocarpa has obliquely oblong globose 
fruits, of tho size of a child’s head, with yellow' bitter¬ 
sweet flesh, which is not relished. if feetidn has 8-10 
cm. long fruits with 2 cm thick flesh, traversed with 
many fibres The fruits aro much eaten by tho Malaya- 
ncse, because the flesh is sweet when ripe although tho 
flavour is coarse with disagreeable Hnioll M odorata 
has also 10 cm. long fruits, with a distinctive flavour 
when ripe Tho flesh is swoot but traversed by coarse 
fibres. Next to M. indtea, the fruits of this species 
are most liked by the poople of Malay. Culture may 
make this a good fruit suitablo for this region, where 
the grafted varieties of mango aro not so successful 
M caesta has 18-10 cm long fruits with thick flesh 
traversed by coarso fibres The flesh is juicy and 
acidic, but in one race it is sweoter than others Malay- 
aneso aro fond of the fruit but the smell is certainly 
very objectionable, if. verttcillata (a species reported 
from tho Philippines which appear to he a variety of 
if coEsta), is cultivated for its fruits which are superior 
to those of if cassia M kemanga has frurta some¬ 
what similar to if com and possess juicy flosli It 
is also used m currios for its sour flavour. M. Reba has 
8 cm long fruits, eaten by tho people of Indo-china 

Species of Section I: Apart from if. indtea 
(tho common mango) the remaining species of ‘Section 
I’ has smaller fruits with very thin flesh. The wild 
races of M indtea also bear such small fruits with thin 
flesh M. peniandra has round fru ts of good taste. 
M . cochiwhintnsis has 3 cpi. long fruits bleed by the 
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Name of the species of 
Mangxftra 


SECTION I.—DISC SWOLLEN— 

6 Stamens fertile. 




1. AT pmtandra Hook. f. 


, 

* 

2 M. cochi nehmensu Eng) 


• 


1 Stamen fertile 




*3. M indica Linn 

1)4-44 

1 

1 + 1 ‘ t I 1 I- 4- 

4 M eyhatica Roxb 

‘ + + + 

1 


B. M. oLlongifoha Hook, f 

+ 

-1 

4- 

6 Jlf teylanica Hook f 

< 



7 M altuuima Blonoo. 



' 

SECTION II -VJSC REDUCED OR ABSENT 

5 stamens fertile. 




8 M. lagenijera Griff . 


) 

< 

1 Stamen fertde. 




9. Af. macrocarpa Bl. 


+ 

t 4 l 

*10, M. foetida Lour. 

+ 1 


4)4- 4 4 + 

•11 M odorata Griff. 


1 

4-14 1- * 

12. M. Kemanga Bl 



r 4- 1 

•13. M. catsta Jock. 

1 


! i i + + ) 

•14 „ var vertKillata 
(Roxb.) Mukhorjj, 



• 

SPEOIES DUBIA. 




18. M. Reba Pierre. 


-1 



d 

S 5 


S ; 


a > d S 3 s 


* Speoies widely cultivated. 


r plo of Indo-china, though of inferior quality 
sylcalica has 6-8cm. long fruits with a thin slimy, 
flesh having a fine aroma. It is almost free from fabres 
M. oblongifuha has 4 cm. long fruits, which are picked 
unripe and eaten after cooking in Indochina M 
teylanica has 6 cm. long fruits, almost of the same size 


and shape as the wild mango (M. indica) Tho flesh is 
thm, juicy, pleasantly acidic and possessing an agreeable 
flavour, but traversed by innumerable soit short fibres. 
M. aUtasxma has 5-8 cm long fruits with flesh almost 
free from fibres. These are used by the Philipmos 
for pickhng. 
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Distribution op the Mango and the History 

op its Introduction in Different Regions 
op the World 

The mango is now distributed throughout the 
tropics of both tlie hemispheres Whether they are 
indigenous m some of those aieas, it is rather difficult 
to determine from the evidence of their occurrence only 
in the forests, as it becomes nutuializnd and takes on the 
appearance of a wild plant, when introduced into regions 
Wrhere soil and climatic conditions are favourable for 
their growth 

l)e Candolle unites —“It is impossible to doubt 
that it is a native of South Asia or oi the Malay Archi¬ 
pelago, when we see the multitude of varieties cultivated 
in tho'-c countries, the number of ancient names, in 
particular a Sanskrit name, its abundance in the guldens 
of Bengal, of Dckhan T’tnmsula, anil of Covlon run 
in Rhecde’s time (1083)" The true mango is indicated 
to bo wild throughout the tropical forests of India, 
especially at the base of the Himalayas in the east, 
in Amman, Pegu and the Andamans Miquel 4 does 
not mention it as wild in any of the islands of Malay 
Archipelago According to Rutnphius it had been 
introduced into certain islands of the Asiatic Archipelago 
within the memory ol living men Forester does not 
mention it in Ins work on the fruits of the Pacific 
Islands at the time of Cook’s expedition. 

Do Candolle’s arguments, tho history of the genus, 
the phytogeographieal d.stnbution and other evidences 
suggest that the mangoes (Afangifera tntlien) have 
originated homewhere in the Assam-Burma-Siam- 
Indochinese region, most possibly in tho Assam-Burma 
zone whereforin the cultivation of this fruit tree must 
have Rproad at an early ago over the Indian sub-conti¬ 
nent The unproved varieties were subsequently intro¬ 
duced to other regions of tho world 

Its Malayan names attest its exotic origin, Mungya 
lining the same word as tho Tamil Mangas, and produce, 
evidence for tho introduction into Malay of tho superior 
races of mango from India" The size of tho stone (Heed) 
is too great to allow of it« being carried by birds and 
other animals but the frequency of its cultivation 
suggests a dispersal by human agency Tts introduction 
into tho islands of the Malay Archipelago and other 
Kast Asiutic countries is very likely due to the Indians 
making voyages to those areas during the Buddhist 
period (3rd-4th century B C ) Wester 1 considers that 
tho mango was probably introduced into tho Phili¬ 
ppines during the first half of the 17th century. 

The wider dissemination of the mango throughout 
tho world started with the Iwginning of commerce be¬ 
tween A'ua and Eurojie, us in the case of many other 
tropical fruits and spices The Portuguese w re the 
first to come to India, and seized the opportunity of 
trading in spicos and other vegetable products of the 
East. It is most likely that early in the 10th century 
they carried the mango, plants and seed, from Goa 


to East Africa and thence to West Africa and adjacent 
island possessions and subsequently to Brazil. Capt. 
Cook found tho fruit produced in great abundance at 
Rio de Janeiro in 1708 

The mango was first introduced at Barbados in the 
West Indies near about 1742, tho tree or its seeds 
having boon brought from Rio de Janeiro It has lie come 
naturalized ami is now growing plentifully in every 
district of Jamaica, after being introduced m 1782, 
through seeds found on hoard a French ship captured 
by a British warship 8 . Mexico has received mangoes 
from two sources, some from the West Indies early in 
the I Hth century, and others from the Philippines, 
brought by the Spanish galleons, who traded in early 
tunes between Manila and Acapulco. Higgins® states 
that it was probably introduced to Hawaii first from 
Mexico, hut more recent introductions have been from 
India, the Philippines and Jamaica 

In V H A the earliest introduction appears to have 
bocn made in Florida from Mexico m 1833 The second 
successful introduction was made in the lower oast 
coast of the State at Miami in 1801-02 The grafted 
Indian varieties were first introduced in 188f> blit these' 
plants did not survive Tim second introduction was 
made in 1888 through a shipment of 3.* inarched trees 
from Calcutta 


Researches os Mangoes and the Future 
Problems 

The mango is now an impeitant fruit crop of 
India and some of the Malayan countries After 
its introduction in America, it is gaining popularity 
there and is now found m tho markets of Florida and 
California Extensive researches are therefore being 
carried out for tho improvement of the crop in India 
and elsewhere Apart from the cultural treatments 
required for increasing their production by improved 
methcxls of grafting or budding, by manuring etc , 
the main problem lies in the regular production of the 
fruits every year It is a well-known fact that most 
of the mango varieties do not bear flowers every year, 
but once in two or three yearH , only a few are regular 
bearers Sen 1 " has investigated into the physiological 
causes for this phenomenon and found that tho de¬ 
ficiency of nutrition in the plunt after heavy bearing 
is the mam factor responsible for not producing flower¬ 
ing shoots in the same plants next season. 11 is obvious 
that tho plant requires some time to regain the nutri¬ 
tional balance sufficient to promote tho production 
of flowers and the growth of the fruits. 

Another problem which has attracted sufficient 
attention is the cause for the development of a very 
low percentage of mature fruits in comparison to the 
huge number of flowers produced in a plant. An 
inflorescence of the mango hears nearly 2,000-0,000 
flowers, according to the variety, among which 1.25- 
35.0% are bisexual and the rest are functionally male. 
The bisexual flowers ‘setting fruits’ (t e. fertilized) 
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van oh 13.4-28 4%, most of which drop before reaching 
maturity. Hence the fruits harvested are mostly be¬ 
tween 0 1-1 0% of the bisexual flowers in an inflorcs- 
cenco under the natural conditions. Tho setting of 
a fruit depends on the successful fertilization of a flower 
In ordor to find out tho causes for tho drop m tho ‘fruit- 
set,’ the present writer undertook some experiments 
to examine if there is any defect in tho male or tho fe¬ 
male gametes (pollen and ovary) w hieh are the funda¬ 
mental organs for fruit-formation The investigation 
has shown that the pollen grains are quite normal and 
healthy, with an apparent sterility ranging between 
2—13%, which is negligible in comparison to tho huge 
number of tho male flowers produced There is also 
no defect in the female organ Tho main factor res¬ 
ponsible for such a drop m fruit-sot is tho failure in 
transfer of the male gamete, pollen, to the female ga¬ 
mete. From an examination of open flowers in the 
field, it has linen observed that about Gfl% of the bisex¬ 
ual flowers do not roceivo any pollen gram This 
phenomenon was also seen by Naik 11 in India and 
-Bijhouwer 15 in Java Tho next important factor is 
tho climatic conditions such as rain, dew and sudden 
lowering of temjieraturo during the flowering season 
affecting pollen-transference, and its germination on 
tho stigma. After tho formation of tho fruit (< e, 
fruit-set), tho growth of the fruit is dependant on tin 
physiological processes helping in tho supply of balanced 
nutrition to the developing fruit 

Apart from tho works on the above lines of investi¬ 
gation on tho factors helping in tho production of a 
larger number of fruits, some fundamental researches 
on tho cytogenetics of tho various mango varioties and 
the allied species, have recently boon conducted at the 
Calcutta University with a grant-m-aid from the Indian 
Council of Agricultural Research It has boon obser¬ 
ved that all the mango varieties investigated, and the 
allied species M xyhatica and M calunevra ha\o ‘bo 
same chromosome number n = 20, and 2n — 40 They 
differ from one anothor with respect to minute mor¬ 
phological details m the different chromosome comple¬ 
ments, e g , length of the chromosomes, tho number of 
satellites and secondary constrictions. 

A beginning has been made in another lino of in¬ 
vestigation leading to tho production of now varieties 
by hybridization. Successful mtervarietal crosses 
have boon made both in Tndia (by Burns and Prayag, 
Sen and Naik), and in America The progenies raised 
by such crossings have not yet boon thoroughly stu¬ 
died to give an idea as regards their superiority o\er 
the available varieties 

From a survey of tho knowledge regarding tho 
varieties of mango and the various allied species and 
the researches undertaken on this important fruit- 
crop, the following suggestions are indicated : 


9 

As tin re aro other species of Many if era, in addi¬ 
tion to M. indiea (the common mongo) bearing big 
edible fruits of inferior quality, attempts should bo 
mado to improve some of these typos, particularly with 
a view to grow them in areas, whore the best Indian 
varieties have not proved successful (e.g. Florida, Ma¬ 
lay etc). 

As the cultivated mangoes are polyploid specios, 
so tho method of artificial induction of polyploidy is 
not likely to help in the improvement of tho crop. 
Selection from the best Indian types, which produces, 
finest fruits in tho world, will prove useful. 

Due to tho similarity m tho chromosome number 
and morphology between tho varieties of mango (M. 
t ndica) and tho wild species M tylmtica (Indian) and 
M. cuhmeura (Burmcso), it is desirable to utilize them 
for interspecific hybridization which may combine the 
useful economic characters A thorough search for 
the types of M. tndica which are occurring in various 
regions of India is desirable. 

The futuro improvement of the mango varioties 
in India therefore appears to dojamd on soloction, mtor- 
vanotal and inter-specific hybridization, and on the 
factors regulating tho physiological processes affecting 
nutrition of tho plant as a whole and especially tho 
developing fruits, coupled with the improved cultural 
methods for cultivation of tho plants 
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CAUSALITY AS A PURE FORM 

tP. J. CHAUDHURY 

VttVA-BHABATI, SAHTINIKVTAN 


WfE propose to examine a formulation of causality 
w which, it is held by its authors, can save the law in 
the face of Heisenberg’s principle. Planck 1 and Friend 
and Fiebleman* speak of oausality as a logical objective 
principle that works with absolute accuracy in the 
conceptual world and that can be vended only approxi¬ 
mately in the actual world. The reason is, (they hold), 
that no particular thing can be an exact copy of the 
idea of it, no law or function can, by its very nature, 
be realised precisely in the concrete. 

Planck* puts it in this way : Since no measurement 
is absolutely accurate in physics, no law can be exactly 
verifiable. To keep these laws in the form of exact 
causal laws, and not of just statistical ones as the mde- 
termimsts would like to, the physicist “substitutes 
a new world in place of that given to us by the senses or 
by measuring instruments which are used to aid the 
senses. This other world is the so-called physical 
world image; it is a merely intellectual structure". 4 
In this world-image causality works exactly, for here 
all the physical magnitudes are exact and well defined. 
This world-imago contains, besides such significant 
components as mass, position, velocity etc., certain 
components which have no immediate meaning in the 
sense world, e g., ether waves, partial oscillations, re¬ 
ference co-ordinates Now, inaccuracy, which ib always 
associated with the verification of any law, is not due 
to the inaccuraoy in the law itself but due to that in¬ 
herent in the translation of an event from the world of the 
senses to the world-image and back from the latter 
to the former. Heisenberg’s principle has only taught 
us that the ooncept of material point must be given up , 
instead of it we have to substitute a narrow parcel of 
waves which obey causal laws. The uncertainty in 
forecasting events in the world is now seen to be due 
not to any uncertainty of the causal laws but to that 
with regard to the connection between the world-image 
and the world of senses* We have now inaccuracy 
arising from transferring the symbols of the world- 
image to the sense world and vice versa. For the waves 
of the quantum mechanists are far removed from the 
sense world. 

Planck’s attempt to save causality is worthy of 
praise. 80 far as he advocates generally the view 
that every law » ideally true and cannot be accurately 
verified, he has our support. For a causal law Bhows 
a necessary connection between two specifically chosen 
qualities or states, and to demonstrate it we need always 
an isolated system where these states are not affected 
by external and incidental causes. Thus, a controlled 
experiment is necessary. Now, it is natural that such 
an isolated system cannot be obtained in practice and 
the control cannot be perfect in an actual experiment, 
incidental causes will somehow disturb the states. 
So, alight errors always accompany any demonstration or 


verification of a law which, therefore, must be oenoeived 
as true only ideally. No doubt is east on its truth; 
the approximation of the experimental result to the 
theoretical proves, in fact, the truth of the law. All 
this is quite understandable. But Planck stretches 
this consideration too far and applies it to the case of 
inaccuracy which is treated by Heisenberg’s principle. 
He confuses an inaccuracy which is due to incidental 
causes, (and which never disproves but proves, in fact, 
accuracy in theory), with an inaccuracy which does 
disprove accuracy in theory, having arisen from the 
nature of objects themselves, (vie. the Bmall pratides 
being smaller than the wave length of light). Predic¬ 
tability, he adds, is never practically possible. This 
we admit. But Heisenberg’s principle denies even the 
theoretical accuracy of prediction So the previous con¬ 
sideration cannot apply to this case and the allowance 
for a slight discrepancy cannot be made on the ground 
of “unavoidable experimental error”. For the experi¬ 
mental error iB here really unavoidable while that in 
ordinary measurements is avoidable in theory at least. 
The uncertainty is here in theory or in Planck’s world- 
image itself; so, strict causality is in danger. 

The world-image which Planck has in his mind is 
Schroedinger’s wave picture. These waves somehow 
represent an electron and also a duster of dectrons. 
But, as he himself admits, these are far removed from 
the sense world ; so, much inaccuraoy and confusion 
arise when we transfer an actual problem to the world 
of waves, and, solving it, transfer it again to the 
sense-world. He says that the inaccuracy in prediction 
is due to the vagueness in the translation of symbols, 
not in the law itself. But this is a dodge. It only 
shifts the old problem to another sphere. For now 
we would ask—what is the use of suoh a wave picture 
which has the only function of saving oausality in theory? 
The waves, we know, have no medium and they can 
represent sensibly either one electron or a large number 
of electrons in a duster.* For they can represent 
two electrons only in six dimensional space, three in nine 
dimensional, and so on. So it is no matter of great 
oonsequence whether theee waves, mere abstractions, 
obey a causal law or not. 

Planck himslf must have felt this. The physioist’s 
world-picture, according to his own criterion, should 
not be far removed from the actual world. He wrote, 
“The chief quality to be looked for in the physioist’s 
world-picture must be the olosest passible accord be¬ 
tween the real world and the world of sensory experience. 
What is taken in through the senses is the first material 
that the physicist has to work upon”.* The wave- 
picture has no accord with the actual world and so it 
cannot serve as a physioist’s world-image. The wave- 
picture that saves oausality does so at an enormously 
high price and Planck suspects it.* His attempt to save 
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causality by taking recourse to a world-image U brave 
and he has opposed successfully the extreme positivists 
who insist on exaot experimental demonstration of the 
causal law (Whioh is impracticable) in order to believe 
in it. But Planck, in order to defend causality against 
the attacks of those positivists and idealists who have 
Heisenberg's principle as their chief weapon, has to 
strain his old argument to a breaking point and distort 
his world image so much that it oeasee to be an image 
|n this case, indeterminacy is shown to be notin practice 
only but in theory itself, that is, the world-image, which 
is a theoretical construction, is itself tainted with 
indeterminacy and so, Planck’s argument loses all force 
Planck, fooling it, gives an alternative defence which 
requires his changing of the author of a prediction instead 
of the object; instead of an ideal world-image we have 
now to assume an ideal intellect. 10 We need not enter 
into this second theory, but we can note how Planck 
felt the inadequacy of the first while passing from one 
to the other. He writes, 

We were enabled to carry through the detomuniBt view of 
the universe only by substituting the physical world-image for 
the immediate world of the senses Now the world-imago m 
due to our imagination and is of a provisional and ehangoablu 
character; it is an emergency oonoept, hardly worthy of a 
fundamental physical notion, and the question arises whether 
it might be possible to endow concept of causality with a more 
deep and direct significance by making it independent of tho 
introduction of the artificial human product. 11 

If Planck cannot speak for the reality of the world- 
image as formed by wave-mechanics, he cannot prove 
the reality of the strict causal law. And his position 
would not he materially different from that of tho logi¬ 
cal positivists who admit the reality of observables (or 
verifiables) only, and who recognise entities and con¬ 
cepts of physics as aids to ordering of these observables, 
having no permanent reality, being but the work of 
imagination. For instance, Philip Frank writes, “Then 
retical soienoe is not research but a sort of remodel¬ 
ing of nature, it is the work of imagination.” 1 * 

Philip Frank himself attempts, like I’lanck, in a 
way, to explain indeterminacy found in natural pro¬ 
cesses in terms of an indeterminacy involved in 
transferring symbols from the wave picture of 
the world to the actual world and vice versa 
Probability of an electron’s behaviour, he says, 
can be predicted from its initial Btate. For these 

E robabilities wave mechanics Bets up strict causal 
iws. Now the indeterminacy (or the statistical cle¬ 
ment) arises only in translating certain symbols, wt , 
the squares of the absolute values of wave functions , 
to these are assigned "not individual experiences, but 
numbers which ace obtained by averaging from a large 
number of individual experiences". 1 * So the corres¬ 
pondence between experiences and symbols is not 
detailed but broad, and this appears as indeterminacy 
in the prediction#. But this is no new thing (continues 
Philip Frank). Assignment of symbols to experiences 
always contains, a statistical element, t.«. a collective 
Clement for even when we observe single things, we 
take a mean value, pur point-experiences are never 
recorded.* 4 ? 


Now, here we note the same confusion as we found 
in Planck’8 argument. When we measure a quantity 
we cannot but take a large number of observations and 
' then take the mean value as the most correct one, for 
in this case the causes which prevent us from measuring 
accurately is supposed to be in ua in so far as we cannot 
oontrol the experiment and ward off accidental causes 
to influence our measurements and in so far as our 
sense-organs do not work with absolute accuracy in 
observations In this case, therefore, we are justified 
in setting up a world-image where exact magnitudes 
exist, and our mean values are regarded as approxi¬ 
mating the exact values increasingly as we increase the 
number of measurements taken of the same thing. 
(By increasing tho number of measurements the inciden¬ 
tal disturbing factors are exhausted out). But with 
Heisenberg’s principle came the notion of an indeter¬ 
minacy that is objective, and in case of a single electron 
we can never go beyond a certain limit of accuracy (or 
rise above a certain limit of indeterminacy). Of course, 
in processes where large numbers ofelcotronaaroinvolved 
the inaccuracy is negligible, but that is not the point 
here. In the face of Heisenberg’s principle, therefore, 
we cannot set up a world-image or a symbolical world 
where exact magnitudes may well exist and say that 
the inaccuracy is only in the correspondence between 
the symbols and our experiences. We should rather, 
in this case, give up tho symbols than save inde¬ 
terminacy. 

Friend and Fiebleman also, like Planck, confuse an 
inaccuracy that is due to incidental causes with that 
whioh is found to be inherent in nature. So after argu¬ 
ing for causal laws as ideal, logical and non-temporal, 1 * 
(quite oorrectly)from the consideration that no measure¬ 
ment ean be exact in prwciplo they conclude that 
quantum mechanics has not brought any change in 
the causal laws thus viewed. They argue that causal 
laws never really demanded absolute experimental 
verification because of the obvious and unavoidable 
errors in an experiment (which cannot be perfectly 
controlled); tho statistical laws of new quantum mecha¬ 
nics only make this approximate exhibition of laws of 
nature more apparent. But the authors do not see the 
great change in the philosophical outlook on the matter 
brought by the new quantum-mechanical statistical 
laws. Classical statistical laws assumed strict causal 
laws to be working in nature and only for practical 
convenience used statistics, while modem statistical 
layis of new quantum physics claim that they are the 
only possible laws; the strict causal laws are a myth 
and only applicable in case of bodies of average size 
in which case the number of particles involved is large, 
and so, the probability is a practical certainty. So 
that the statistical laws are fundamental and the causal 
ones are only limiting cases of the former. That 
is the consequence of Heisenberg’s principle. The 
epistemological status of new-quantum mechanical 
statistical laws is different from that of the statistical 
laws of classical physios (including those of classical 
quantum mechanics). While the latter are regarded 
•^Approximate interim laws to be replaced m tin* 
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by strict causal laws applying to the details of experi¬ 
ence, the former are regarded as ultimate. For classical 
statistical physios assumed the theoretical possibility 
of tracing individual elementary processes (while re-, 
oognising its practical difficulties) but new statistical 
physios denies even this theoretical possibility. So 
that the contention thatthestatistical laws of physics are 
but interim approximate laws pointing to some absolute 
and ideal causal laws is unfounded. The form of a 
statistical law (in new quantum mechanics) is causal, 
no doubt, being a unique relation between different 
states of a system. But the content of such a law 
must not be overlooked; the states inter-related are 
represented by probability functions, and these do 
not apply to individuals of the system. With res¬ 
pect to content, therefore, these statistical laws are 
non-oausal. 


So, from this study we find that the formulation 
of causality as a pure form or an ideal function (rigor¬ 
ously true in a so-called real world which exists inde¬ 
pendent of our observation) does not work in the face 
of Heisenberg’s principle of Indeterminacy. Besides 


the dualistio implications of such a fbrmulation and its 
Platonic flavour, its great drawback 1 b that it does not 
serve the purpose for which it has been made, vis., 
rescuing strict determinism from the attacks of the 
Indetenninists. 
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THE LYSENKO CONTROVERSY 

D. K. MUKHERJI 
CALCUTTA 


S INCE 1936, when Trofim Denisovich Lysenko, 
then working in the regional agricultural station 
at Odessa in the U.S S.R., on vernalisation and plant 
breeding, began to overthrow the classical genetics to 
establish his own views on heredity, a controversy 
started, which gradually accumulated supjiort from 
various quarters during the last decade within and 
outside Russia, as to the validity of his views. In 
this article a bnef account of Lysenkoism—or the 
views propounded by Lysenko as it is called,—-will 
be given along with some recent reactions of eomo of 
the eminent biologists on that subject after the August 
(1948)-session of the All-Union Lenin Academy of 
Agricultural Sciences. It has been stated that the 
Soviet State had accepted Lysenkoism as the only form 
of genetical science to be taught in the Russian Uni¬ 
versities and had banned the teaching of the classical 
genetics from the U.S.S.R., as a result of which two 
most well-known biologists—Sir Henry Dale (England) 
and Prof. Hermann Muller (U.S.A.)—resigned from the 
Academy of Soienoes of the U.S.S.R. 

Lysenko, bom in a peasant family in 1898, took 
training m the Horticultural Institutes and later at the 
Plant Breeding Station at Kiev, after which he entered 
as a member of the staff into the Azerbaijan Research 
Station where he did extensive researches on the 
vegetative period in plants, that formed the basis of 
his theory on the ‘Thasio development of plant" 
wbioh, though hot without criticism, got wide appre¬ 


ciation throughout the world. Very briefly, the 
theory of phasic development deals with the concept 
of different stages to be passed by the plant to 
complete its life-cycle. One of these stages depends 
upon temperature and ie called the ‘thermo-phase* 
the other depends upon light and iB commonly called 
the ‘photo-phase’, and according to Lysenko these 
different phases are irreversible and follow in regular 
sequence; but later on other workers (Gregory and 
Purvis) have shown evidences of reversibility of these 
phases. Lysenko’s work on the pre-treatment of 
seeds with low temperature—called Yarovisation or 
Vernalization—led to a considerable economic gain 
few the Soviet Russia by the use of this technique in 
a farm scale which, it is stated, made possible the 
growing of the ooreals in millions of hectares of 
hitherto uncropped area in the U.S.S.R., and this 
line of work attracted the attention of many bota¬ 
nists and agriculturists all over the world. In 1930, 
he was transferred to Odessa Experimental Station, 
where he continued his breeding experiments and dear¬ 
ly postulated his views on inheritance for the first 
time in 1035 with the collaboration of 1.1. Present. 
The following-are the main aspects of his views which 
were dealt with and developed by him during the sub¬ 
sequent years: 

(1) Transgressive segregation for earliness or 
vigour is not possible, that is, under suitable environ¬ 
mental conditions the F x hybrid from a cross between 
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an early and a late parent or between a vigorous and 
a less vigorous parent will always be early and vigo¬ 
rous, ana that F t progenies will be less adaptable to 
the environmental conditions than the F t hybrid, 
as the potential adaptabilities gathered in the F t hy¬ 
brid from the two parents segregate in the F s genera¬ 
tion; (2) By continuous selfing the adaptabilities de¬ 
creases, hence crossing is neoossary for ‘rejuvenation’; 
even artificial pollination within the pure line gives 
an impetus for being more adaptable; (3) The ovum 
is capable of selecting pollen grains which will pro¬ 
duce the best adapted offspring from among a mixture 
of pollon grains. This he termed the ‘selective ferti¬ 
lization; (4) Characters which are best suited to the 
local environmental conditions become dominant, 
hence dominance, in its generally adopted sense, is 
meaningless according to Lysenko; (5) The ‘pure lino’ 
oonoept of Johannsen is out of dato, as within a pure 
line, there arise a number of physiological forms due 
to the minute changes in the environmental conditions, 
( 6 ) Genes are non-existant particles created out of 
the imagination of the supporters of the chromosome- 
theory of heredity, which is merely an unfounded 
theory; (7) ‘Mondelism’ cannot be supported on vari¬ 
ous grounds of which the fact that Millardet (Franco) 
found instances of non-negrogating F t progenies (termed 
‘Millardetism’), is a strong support; ( 8 ) Grafting leads 
to a flow of a supposed ‘hereditary substance’ from 
stock to scion and-vtce versa, and renders the grafted 
plant to behave as a true hybrid; and (9) Tt is 
possible to change the heredity of a plant by changing 
the nutrient conditions in which a particular strain of 
a plant normally lives, this forms the basic idea behind 
the ‘Theory of Nutrition’ of Lysenko. 

Another influence which is readily perceptible 
throughout Lysenkoism, is that of Darwin’s concep¬ 
tion of Natural Selection. Darwin’s idea of environ¬ 
mental effects on variations in plants has been taken 
up by Lysenko to form a theory of the creative role of 
natural selection apart from its eliminative role by which 
Nature discards all the living forms which are 
not suited to a particular environment. This point 
of view has been further developed by G. I. Popov, 
E. N. Sinskaja and others. Lysenko, throughout his 
work, stressed the importance of the study of the in¬ 
heritance of physiological characters of economio value, 
which got meagre attention of the geneticists, although 
Mather’s poly-gene concept gave a push to this inspect 
of study of geneticB. Another point to be noted is the 
notion of Lysenko about the application of Mathe¬ 
matics to Genetics. Genetics is a scienoe of elastic 
hypothesis, the laws of vyhich can be fitted to any data 
by arbitrarily decreasing or increasing the number of 
genes, and by explaining the results by means of an en¬ 
tirely different subject called Statistics; and such a 
method is opposed to any biological principle. This 
is the view held by the followers of Lysenko. 

It is very difficult to judge how far Lysenko’s argu¬ 
ments are justifiable, but before discussing the pros and 
eons something should be mentioned about the previous 
work** wljo initiated eon® 9 ? the** line* of re*e*rd) 


which formed a part of the foundation of the whole 
structure of Lysenkoism. 

Firstly, mention may be made of I. V. Michurin, 
the Russian horticulturist, whose ‘Mentor’ method of 
grafting which involved grafting on a F, hybrid, was 
novel in idea, and his distant hybridization technique 
was appreciated all over the world; even Vavilov, 
the famous Russian selectionist, praised his work, 
although the theoretical aspect was not accepted by 
most of them. Michurin’s influence on Lysenko was 
very great, so much so that in his address in the Lenin 
Academy of Agricultural Scienoe in August 1948, Ly¬ 
senko remarked that there was a “complete triumph of 
the Michurin trend over Morgan-mendelism” in the 
U. 8 .S.R, and that “the teaching of Michurin has been 
added to the treasure-house of our (Russian) know¬ 
ledge, and has become part of the gold fund of our 
science ” Michurin was held in high esteem by the 
Soviet State for his researches which brought an im¬ 
provement in the fruit trees, for which he later re¬ 
ceived the Order of the Red Banner and the Order of 
Lenin, the highest honours in the U S.S.R for a 
scientist. 

Another person whose name should be mentioned in 
connection with the development of Lysenkoism is that 
of L.Burbank, an American plant breeder, who adopted 
to some extent both the theories of Darwin’s ‘natural 
selection’ and Lamarck's ‘use and disuse’, and postu¬ 
lated tho theory that environment may influence here¬ 
dity if only the force exerted by the environmental 
ohange on the living cells is strong enough to shake the 
stability of the living material. 

The number of Lysenko’s supporters gradually 
swelled up as he was supposed to be backed by the 
Soviet State. The chief supporter and co-worker of 
Lysenko is I. I. Present, who had published a book 
on Plant Breeding and the Theory of Phasic Develop¬ 
ment in collaboration with Lysenko, and also a series 
of papers on Vernalization m tho Russian journal 
Jarovizadja. B. Keller associated himself with the 
Michurin Institute, and later with the Lysenko 
sohool, and published a paper in 1944 on Lysenko’s 
views on the modem genetics. Among other supporters 
of Lysenko the names of Cicin, Slykov, Ermakov 
Zarkevin, Perov, etc., may be mentioned. 

Although Lysenko was being backed by the Soviet 
State and vigorous propaganda was beiftg made by 
the Lysenko school against the classical geneties during 
the last decade, yet there are quite a good number of 
active supporters of the classical school in the U S.S.R. 
even now, whose contributions in the various fields 
of genetics haye become world famous Dubinin’s 
work on population genetics, Serebrovski’s work on 
animal genetios, and Navashin’s cyto-genetical work 
are really mounmental and invaluable jewels m the 
treasure house of genetios. Those who oppiWd Lysenko 
for his anti-Mendelian outlook include such eminent 
scientists as Delaunay, Karpeohenko, Konstantinov, 
£ostoff, I4h c 7 n » Sapehjn, etc., some of whom still 
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ttdw opposing Lysenkoism at every step even under 
humiliating circumstances, as it is often remarked. 

Mention niay now be made of N. Vavilov, the 
famous Russian biologist, and the former Director of 
the Institute of Genetics of the Acadamy of Sciences in 
the U.S S.R , who led several expeditions to the different 
parts of the world to collect plant materials, and postu¬ 
lated a theory on the oentros of Origin of the Cultivated 
plants, and the Law of Homologous Variation, which 
form some of the most valuable additions to the science 
of genetics. Vavilov, for Mb valuable scientific con¬ 
tribution, was made a Fellow of the Royal Society 
(England), but ho was replaced by Lysenko as the 
Director of the Institute of Genetics in 1940, shortly 
after which he (Vavilov) died, the cause of which is 
still debatable, as the Soviet Government declined 
to give an open reply to the numerous enquiries from 
other countries regarding the great scientist’s death. 
Vavilov was a strong defender of Mendelism throughout 
his life and that was supposed to be the cause of his 
degradation from the post of the Director of the Institute 
of Genetics. Gates' 1 account of the life anti work of 
Vavilov will be of interest to the readers 

Now, something must be mentioned about the 
historical trend in the development of lysenkoism, and 
social and philosophical development in the U.S S.R., 
wMoh are to a great extent, responsible for so wide a 
success of Lysenkoism within a relatively short time. 
The dialectical materialism—the official philosophy 
adopted by the Soviet Union, founded by Marx and 
Engels, and developed by Plehanov and Lenin, deals 
mainly with the idea that everything is in a state of 
flux, and that there are two opposite elements simul¬ 
taneously acting on matter (as for example, at the same 
time new cells are forming, while others are dying in 
the living organisms), the result of which is the changes 
in matter. As soon as one of these stops its activity 
no change is possible in the matter, and in case of living 
organism the latter dios 

The concept of dialectical materialism has been 
explained differently by different persons, and have 
been utilized by them to explain their own views in 
the light of the state accepted philosophy. Even the 
scientists are not. free from such explanations, a few 
instances of which in the field of biology are mentioned 
below: 

N. P. Krenke, explaining the growth of the plant 
in the light of the conoept of dialectical materialism 
in his book "The theory of cyclic senescenoe and re¬ 
juvenation in plants and its practical application", 
referred to senescence and rejuvenation as two opposite 
forces whose activity is essential for the plant-growth. 
While Lysenko and Present, supporting their views, 
accuse Mendelism as anti-Darwinism and opposed to the 
idea.of dialectical materialism, A. R. Zebrak, defend¬ 
ing Mendelism, accuses the former biologists as inter¬ 
preting theory of dialectical materialism in a distorted 



way in order to achieve their own objects. In explain¬ 
ing the Nutrient Theory, Lysenko states that the Inter- 
action betwocn the environment and the plant, during 
which the plant assimilates nutrients suited to its self, 
is responsible for the oreative development of the plant, 
wMch in its turn is continually changing. He also 
points out that no biological organism is static, but 
is in a state of continuous change, whioh he called the 
"biological dialectic”. 

By now, the main traits of Lysenkoism have been 
dealt with mainly with reference to the modem genetics. 
The address given by Lysenko at the August (1948) 
session of the All-Union Lenin Aoademy of Agricultural. 
Sciences, held during 31st August to 7th July 1194 8 .' 
and attended by about 700 delegates, will now be briefly 
discussed with the mention of the various views ex¬ 
pressed by other biologists during the discussion which 
followed Lysenko’s presidential address. 

Lysenko, in Ms 19,000—word address, dealt at 
length with the necessity of the teaching of Michurin’s 
principles in the Russian Universities and emphasized 
his allegations against the Mendel-Morgan school 
of genetics. Lysenko Btates that he selected the materia¬ 
listic aspects of Darwinism, but the ‘reactionary bio¬ 
logists’ developed the Malthusian idea of struggle within 
species which is contrary to the materialistic idea on 
the living nature. He praised K. A. Timiryazev, 
V. 0. Kovalevsky, I I.Mechnikov, and V. M- Schenov 
for their adopting the progressive ideas from Darwinism, 
and accused I. I Schmalhausen, B M. Zavodovsky, 
and P M. Zhukovsky of accepting the erroneous 
aspect of Darwinism which can be found in the teach¬ 
ings of Weismann, Mendel, and Morgan whom he called 
the “founders of the modem reactionary genetics”. He 
then pointed out that Weismannism, also called Neo- 
Darwinism as a disguise, along with the Mendelism- 
Morganism, denies the existence of any effect of environ¬ 
ment on heredity, although environment is an essentia¬ 
lity for the manifestation of the vital functions. 
Weismannism further separates germplasm from soma¬ 
toplasm, the former being unchangeable and only grows 
and multiplies, but is never generated again. These 
views, according to Lysenko, are "in essence metaphysi¬ 
cal and ideological”, and are “utterly unscientific”, 
without any relation to the practical aspect of life. ’ 
He defended to some extent the Lamarckian school 
as that takes into account the environmental effects 
on heredity and stated clearly that the "Miehurin trend 
cannot be called neo-Lamarekian or neo-Darwinian. 
It is oreative Soviet Darwinism.” Quoting from N. 
K. Koltsov's paper on “The structure of chromosome* 
and metabolism in them” and M. M. Zavodovsky’* 
book —"Dynamics of development of organisms”, Ly¬ 
senko stated that both of them following Weismannism, 
gave erroneous interpretation of heredity. Mentioning 
the view of I. I. Sohmalhausen, the so-called Darwinist, 
that hereditary variation does npt depend upon the 
conditions of fife, Lysenko accuses Polyakov, Ployan- 
sky, and Zavadoysky, the eminent Russian geneticists, 
of their acceptance of his (§ohmalbausen's) book 
lie * ^’feMtttjwee hi the cWattve development of th 
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winifm Then he tamed to Sohmelheaeen and 
accused him of quo tang the foreign and home-grown 
representatives of Morgan s metaphysics in his book— 
Factors of Evolution without mentioning the names 
of Michurin or Timiryazev mspite of the fact that the 
latter had published a book on the same subject 
( Factors of Organic Evolution ) Lysenko approcia 
ted the state policy to give support to the Michurin s 
teachings and condemned Zebrak and Dubinin of 
producing literally nothing of practical value ins 
pite of that the former was placed as the head of an 
institution dealing with the investigations into the 
polyploidy and the latter was engaged in work n 
population genetios of Fruit fly for a long time 

Lysenko now turns round to explain the Michurin 
ite views as also his own on heredity Heredity 
according to him is the property of a living holy 
to require definite conditions for life and development 
and to respond m a definite way to various conditions 
He emphasized his earlier statement that it is possible 
after two or three generations to turn the spring into 
the winter cereals or vtce versa by vernalization 
Pointing out the Mentor method of producing vegeta 
tive hybrids by Michurin Lynsenko reiterated Ins 
condemnation of the chromosome theory of heredity 
and referred to the plastio nature of the vegetal le 
organism obtained from a shaken state by grafting 
by bringing the external conditions to bear upon then 
at definite moments during their development and by 
cross breeding He defined heredity in another way 
thus — Heredity is the effect of the conoentratioi 
of the action of external conditions assimilated by tl 
organism in a series of preceding generations He 
referred to Miohurms principle for converting a hard 
Wheat ( Durum type 28 chromosomes) into sever il 
varieties of soft Wheat (Vulgare type 42 chromosomes) 
by planting in autumn for two to four years in whitl 
case no transitional forms were obtained and re-empha 
sized the practical importance of such principles an 1 
their necessity in the improvement of agriculture an 1 
forestry He pointed out the personal interests taken 
by Lenin and Stalin on Miohunn teachings and re¬ 
marked that the Miehonn principles are the scientific 
principles and that the future belongs to Miohurin 
He alleged that P M Zhukovsky s statement on the 
matter of thesis for University degrees in genetics 
encouraged the teaching and development of Mendehsm 
Morganism and the Chromosome theory of heredity 

In the concluding remarks Lysenko demonstrated 
various vegetative hybrids between a Potato and Tomat* 
in response to Zhukovsky s challenge and referred 
to several strains of Wheat (Lutesccns 062 Melanopu# 
060) which were claimed to have been produced by the 
Soviet Morgamsts but he stressed that they are only 
selections from the local strains the method employed 
having absolutely no bearing on Mendehsm Morganism 
Without denying the presence of chromosomes and the 
experimental facts relating to chromosomes and the 
action pf substances such as X rays Colchicine, etc 
which produce mutations Lysenko reiterates his belief 
that artificially produced polyploids can be of no 
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practical use in farming and that chromosome has 
nothing to do with heredity He states that to the 
Morganista the living Nature appears to be a medley 
of fortuitous isolated phenomena and here chance 
reigns supreme henoe the Morgamsts take recourse 
to the theory of probability and explains genetics 
m statistical terms whereas the Miohurwists follow 
Miohurms slogan — We must not wait for favours 
from nature our task is to wrest them from her 
which is an idea completely devoid of fortuities and 
that is why the Michurin principles al ne can be termed 
the exact science among the other biological views 
Lastly Lysenko called upon all the agricultural workers 
to unite and work m close co operation in the Miohun 
mte line to transform the living nature for the benefit 
if the Soviet people and pai l his respects to Comrade 
Stalin the great friend and protagonist of Science 

Having mentioned the mam points from Lysenko s 
speech it is necessary to point out a few of the various 
views expressed by various Soviet biologists at the 
discussion which followed the presidential address in 
rder to f rm an idea of the views of the opposition 
group of Lysenko inside the USSR 

Zebrak defending the chromosome theory of here 
dity dealt with the work on polyploidy which ho and 
his colleagues were engaged upon and stated that 
the greater capacity of adaptation to life conditions 
of the environment is the consequence of a greater 
number of chromosomes In replying to the accusa 
tion made by Lysenko that his work on polyploidy 
has contributed absolutely nothing to the practical 
side of cn p production Zebrak referred to several 
instances where j olyploids had greater yield than 
the diploids He cited the example of a tn haploid 
Wheat hybrid of the Tnltcum compacium type which 
increased its gram yield from 260 to 1 600 grains per 
plant when grown for five generations the weight of 
10 000 seeds of polyploid Buckwheat was 26 grams 
whereas that of diploid was 18 28 grams tetraploid 
Millet also had larger grains He admitted that m 
a farm scale the overall increase in yield was not notice 
able in any of the above cases due to the greater percen 
tage of stenle plants among them but he was hopeful 
that polyploids woull be of use later on in a wide 
scale In proving the utility of the chromoson o study 
Zebrak stated that the increase in fruitfulness is direct¬ 
ly proportional to the re establishment of chromosome 
pairing and that only the kuidB with a balanced 
number of chromosomes are normally productive and 
are of interest for further selection In the concluding 
remarks Zebrak mentioned of the dialectical materia 
lism and Marx s aphorism as confirmed by the work 
on polyploidy and of Comrade Stalins instructions 
that tiie task of Soviet scientists is not only to reach 
but to surpass the acheivements of science abroad 

I M Polyakov called the anti Darwinists as raeta 
physicists and neo Darwinist or the Weismamust 
and to this category fall Morgan Simpson Griggs, 
Stall, Mayer, and others He emphasized the role 
of metabolism on heredity, and stated that hereditary 



id 


SCIENCE AND CtJLTtTBB 


Vol. 15, No. 1 


variability produoed by environmental factors was 
physiological by nature and waa “indeterminate”. 
Disagreeing with the Malthusian teaching, Polyakov 
stated that he was a supporter of the teaching of 
struggle for existence within the species” and in this res¬ 
pect disagreed with Lysenko He paid respects to Turn* 
ryazev and Michurin for their “most fruitful ideas” 
and pointed out that he was not working “on an abs¬ 
tract problem of formal genetics, but on the study of 
an important problem, set plainly by Michurin, of selec¬ 
tive fertilisation ’ Referring to Lysenko’s accusation 
that he (Polyakov) considered Schmalhausen’s book 
a “masterpiece in the creative development of Dar 
wuiism ’ even though the book had no mention of 
Michurin or Timiryazev, Polyakov stated that based on 
highly important and interesting biological, embryo- 
logical, and ecological material, Schmaihausen's book 
was no doubt a masterpiece, although he admitted that 
there were debatable matters and mistakes in it 
During his talk Polyakov was interrupted several times 
by Lysenko and Present who raised many closely as well 
distantly related questions 

B M Zavadovsky, like Polyakov, stated that he 
was ‘ an ardent supporter of the Michurin trend m sci 
ence,” and for more than twenty years he was leading a 
fight against the formal genetics and was in agreement 
with Lysenko as to the significance of environmental 
conditions on forming the breed and the kind, but he 
regretted that owing to tho disagreement with Lysenko 
on several other points, he had been included among 
the supporters of the formal genetics Zavadovsky, 
in discussing his points in disagreement with Lysenko, 
stated that apart from the two view points, e g , 
Michurin—trend and Weismannism or the formal 
genetics so often mentioned by Lysenko and his suppor¬ 
ters, there should be recognized another viewpoint, 
namely, that propounded by Timiryazev, whose work 
had been read by a very few worshippers of Lysenko, 
although all of them were supposed to hold him m high 
esteem Turning to explain the relation of Timiryazev’s 
school of thought to that of Michurin’s and Mendehsm, 
Zavadovsky alleged that Lysenko and his oolleagues had 
carefully neglected that part of limiryazevs state¬ 
ments which dealt with the significance of Mendehsm 
Although Michurin ironioaUy called the Mendehan laws 
as ‘ the laws of Peas", Zavadovsky stated that he did 
not deny the worth of the Mendehan laws 1 urning to 
defend Hchmalhausen, one of the famous pupils of the 
great evolutionary—morphologist Sekertsov, Zava¬ 
dovsky stated that he (bchmalhausen) was a brilliant 
scientist carrying on work on Soviet Darwinism, even 
if he was not above cirtioism as also others including 
Lysenko himself Vigorously attacking Lysenko for 
his suppressing attitude towards those who differed 
from his (Lysenko) views, Zavadovsky referred to the 
works on polyploidy by Sakharov, Navashin and Ze- 
brak, and the production of different wheat and rye 
varieties by Tsitsin and Konstantinov which were 

S lug millions of hectares in the USSR, and sug- 
that these works of great practical importance 
be awarded places of merit in the Soviet Socia¬ 


list Agrioulture He pointed out that exoept for the crea¬ 
tion of chimera m the wings cf butterflies, the vegeta¬ 
tive hybridization, as explained by the Michurin school 
oould not offer concrete suggestions as to how to apply 
the method to the animal world Extensively quoting 
Engel, Zavadovsky stated that “Darwin refuted Mal¬ 
thusian theory oi overpopulation m human society 
because ho proved the esistence of over population in 
the plant and animal worlds”, and alleged that Lysenko 
entered “on a contradiction not only of Darwin, Tum- 
ryazev and Michurin, but of the bases of Marxism- 
Leninism” Next, he praised the practical utility ser¬ 
ved by Lysenko s theory of phasic development and 
his enthusiasm in drawing the attention of tho Soviet 
public to the works of Miohunn, but ho accused Lysenko 
of being one sided m accepting Miohunn’s teaching, 
giving primary attention to the problem of vegetative 
reproduction and grafting and ignoring that side of 
teaching which dealt with the sexual hybridization, 
which side was being developed so enthusiastically by 
N V Isitsin and by himself Zavadovsky revealed 
that uispite of his strong criticism of MalthuBian ideas 
in several of his publications he has been placed m tho 
rank of the Molthusiasts and the formal genetioists 
by Lysenko and his followers, only because of the fact 
that he boldly pointed out the mistakes that were 
being done by Lysenko in putting a chock to many 
necessary and useful trends of biological works In 
conclusion, welcoming an open disoussion on the various 
points of doubt, Z&vadovBky declared that, being an 
ardent follower of lumryazev, he believed that here 
dity of determined characteristics were possible in plant 
organisms, but was unlikely to occur m animal organism, 
although according to his own experiments on ver 
tebrates, he formed tho opinion that it might be 
“possible to achieve a directed alteration through 
the endocrine organs, through definite chemical agents, 
antigene hormones” 

I I Schmalhausen, m opening his talk, domed that 
he was a geneticist, but stated that he was a “mor¬ 
phologist, embryologist, philo geneticist” and a de¬ 
voted pupil of Severtsov Although he was perhaps 
the first in the Soviet Union to criticise Weismannism, 
De Fncza and formal genetics, he alleged that Lysenko 
and his followers called him “an idealist and a formal 
geneticist ” In discussing the possibility of heredity 
of determined variability, he referred to the artificially 
produced mutations and stated that as in nature, these 
mutations are also mostly undetermined Schmal 
hausen emphasized that individual part ohanges were 
harmful and selectionists should always seek muta¬ 
tions involving complex changes, as was always the case. 
with natural selections He refuted the accusations 
that evolution was following a declining graph and 
the formation of breeds was gradually dying out by 
quoting from his book “Factors of Evolution” that 
“he was the first of the Darwinists to note the quicken¬ 
ing of the process of evolution, not its slowing down,” 
and referring to the selection of Sugarbeet# for sugar 
bon tent, he stated that the selection did not begin from 
the “dawn of cultivation”, but only tinoe the end of 
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the hurt century Explaining his not mentioning 
the name of Miohurin m hie book—“Factors of Evolu 
tion,”—he stated that the book in question was only 
a special monograph on his ‘‘Theory of Stabilised Selec 
tion,” and he did not mention any work published be¬ 
fore 1920, but he referred to his book “Problem of 
Darwinism”, published almost at the same time, 
where he paid tributes *‘to the truely remarkable achie¬ 
vements of Michunn,’ Lysenko, Tsitsm and other Soviet 
selectionist* Referring to Present’s accusation that 
he supported Weismanns theory of “amphimixes,’ 
m which it was considered that crossing was the source 
of variability, Schmalhausen stated that he was misin 
terpreted and that he believed that the external fao 
tors were the sources of variability and that crossing 
was a means “which permitted a more rapid combi 
nation and synthesis of the manifestations of different 
mutations ” 

B A Roubin, dealing entirely with the biochemi 
cal aspects of the development of potato, supported 
Lysenko’s theory of phasic development and his view 
that “the demands of the plant on the environment 
entirely depend on its previous evolutionary history, 
from the kind of environment in which the plant was 
formed,” and Darwin s idea of rhythmical movements 
in plants as a hereditary characteristics, and the possi 
bility of breaking this regularity by determined m 
fluences 

Among others m the discussion, S I Alikhanyan 
insisted on the necessity of the existence of different 
trends of thought m the scientific world if true dis 
covenes were to be made, I A Rapoport stated that 
the principle of natural selection was incompatible 
with Lamarckism, and that Lamarckism in the form 
in which it was rejected by Darwinism, was accepted 
by Lysenko, V S Nemehmov, the director of the Ti 
miryaiev Academy, boldly supported the chromo 
some theory of heredity, which according to him was 
“a part of the golden fund of science ” 

The Fraesidium of the Academy of Sciences, at 
the meeting on the 26th August, 1948, adopted a resolu 
tion “to turn biological sciences into a powerful weapon 
for modifying living nature in the interest of building 
a communist society,” and agreed that 

(1) Acad L A Orbeli would be replaced by Acad 
A I Oparin as the Secretary of the biological sciences 
Section, (2) Acad I I Schmalhausen would be relieved 
of his post as the Director of the Institute of Evolu 
tionary Morphology, (3) The Botanical Cytological 
Laboratory as also the Cytological Laboratory of Acad 
N P Dubinin would be closed down, (4) Acad T D 
Lysenko would be a member of the Bureau of the Bio 
logical 8cienoes Section, (6) The plan of biological re 
searches for 1948-60 should be done with the elimi 
nation of the followers of the Mendeksm Morganism- 
Weismannism, and directing all the research work an 
the line of Michunn’s teachings and for the need of the 
oountry’s economy. 

9 


It is now the time to refer to the reoent statements 
of some of the eminent biologists ontnde the U S S R, 
m order to have an idea of their reactions to the recent 
overall in the Soviet Biology The resignations of 
Prof H Muller (USA), once the senior geneticist at 
the Moscow Institute of Genetics, a Corresponding Mem 
ber of the Academy of Sciences m the U SB R smoe 
1933 and a Nobel Laureate, and of Sir Henry Dale(U K ), 
the former President of the Royal Society and a mem 
ber of the Academy of Sciences since 1942, from the 
Academy of Sciences led to a tremendous upheaval m 
the scientific world outside the U 8 S R In his resig 
nation letter Prof Muller referred to the recent re 
moval of such great scientists as Orbeli, 8chmalhau 
sen, and others from their respective posts and stated 
that “these disgraceful actions show clearly that the lea 
ders of your Academy are no longer oonduotmg them¬ 
selves as scientists, but are misusing their positions 
to destroy science for narrow political purposes ” Re 
femng to the recent horrible ohanges in the Soviet 
Biology, Sir Henry Dale stated that the Academy of 
Sciences in the USSR was "responsible for such a 
terrible injury to the freedom and integrity of science ” 
In reply to Prof Muller, the official Soviet News Agency 
stated that “Soviet scientists resolutely oppose at 
tempts to apply biological laws, including conclusions 
of Michunmte biology to social life There can 
be no science divorced from politics,” and in reply to 
Sir Henry Dale, the Moscow Radio announced that 
Sir Henry s letter was “harmful to science and demo¬ 
cracy,” which] contained very little of scientific 
arguments, being influenced mostly by non scientific 
principles 

On the 2nd December, 1948, the B B C bad arran¬ 
ged radio talks on the reoent Lysenko issue by four emi¬ 
nent biologists,—Dr S C Harland, Director of the 
Institute of Genetics, Lama, Peru, Dr C D Darlington, 
Director of the John Innes Horticultural Institute, 
England, Prof R A Fisher, Balfour Professor of Gene 
tics, University of Cambridge, and Prof J B S Hal¬ 
dane, Professor of Biometry, University of London 
Dr Harland termed Lysenkoism as “a new form of 
pseudo science ’ which got the “official blessing” from 
the rulers of Russia Dr Darlington, in a very ironi¬ 
cal way, referred to the success of Lysenkoism in theory 
and practice as simply based on bluff, and adorned 
Lysenko with such epithets as “the Ukrainian peasant” 
and “charlatan ’ Prof Fisher, not satisfied with cal 
ling Lysenko a “scientific crank” or a “wrong headed 
yokel,” accused him of aspiring for power—"power 
for himself, power to threaten, power to torture, power 
to kill. ” Prof Haldane was however cautious in his 
talk, and stated that although he did not believe a good 
deal of Lysenko s claims, such as that any character 
could be transmitted by grafting and so on, he did not 
disbelieve all of them, on the other hand he thought it 
wise to withhold the judgement on Lysenkoism fall 
the foil context of the discussions was translated into 
English. 

Dr O H Franks!, Chief Executive officer and 
Senior geneticist, New Zealand Wheat Research Insti- 
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tut#, in his letter to the Editor of The Listner,’ stated 
that Lysenko's views on grafting and X’ray and colchi¬ 
cine treatments were entirely wrong, and accused Prof. 
Haldane of confusing and misleading the public as 
he "speaks with one voice to the scientists, with ano¬ 
ther to the publio,” although he praised Prof. Haldane’s 
"distinguished record as a geneticist.” 

Prof. Eric Ashby of the University of Manchester, 
referring to Prof. Haldane’s statement that oolchicine 
treatment of seedling was consistent with Lysenko’s 
views, stated that Lysenko himself spoke against col¬ 
chicine treatment of plants as “torturing application” 
involving “maiming of plants” in 1940 (Biologia Razvi- 
tia Rasteni, p 287.), In another article Prof. Ashby, 
very briefly reviewing Lysenko’s presidential address, 
expressed his deep sympathy for the degradation of 
soviet genetics due to the Soviet policy of stopping 
all the classical genetical works of Buch eminent scien¬ 
tists as Dubinin, Zebrak, Schmalhauson, and others, 
who were held in high esteem by the scientific world. 

Prof. Haldane, in reply to Dr. Frenkel's allega¬ 
tions, stated that his comments on Lysenko’s views 
on grafting could be supported by Daniel’s works (C. 
R. Ac. Set., Pans, 192, p. 904; 195 p. 924 etc ) and on 
induced mutations by Qustaffsson’s works (Heredtfas 
33, pp. 58-59). He emphasized Lysenko’s viewH that 
changes in the metabolism could bring about heritable 
changes in the progeny, could be supported by Stone, 
Hass, Clark and Wyass’s work ( Proc. Nat. Ac. Sci., 
Wash. 34, p 142) on Bacteria, Kaplan’s work ( Science , 
108, p 48) on flies. 

Sir Robert Robinson, in his presidential address 
at the meeting of the Royal Society on 30th Novem¬ 
ber, 1948, referring to the soviet biological changes, 
stated that “the incident is evidently of political rather 
than of scientific importance.” 

Prof. C. H. Waddington, Professor of Animal Qe- 
netios in the University of Edinburgh, in his long arti- 
de in The New Statesman and Nation declined to be¬ 
lieve the allegation made by many persons that Vavi¬ 
lov died in a concentration camp in Russia, and stated 
that although there was certain doubt about his death, 
the Russians refer to these allegations as “malicious 
calumnies,” and that he himself was aware of only one 
case of execution of a geneticist in Russia, and that 
was of Agol, and that too not because of his genetical 
views, but for his political outlook. Referring to Prof. 
Muller’s acousation of the “authoritarian control of 
science by politicians” in Russia, Prof. Waddington 
pointed out that total separateness of Bcienoe and poli¬ 
tics would not be possible even in America, and in case 
of Russia it was inconceivable due to their having entirely 
different socio-political outlook. Turning to the causes 
of success of Lysenko in the U.S.S.R., Prof. Wadding¬ 
ton stated that he (Lysenko) provided a short term po¬ 
licy far the improvement of Soviet agriculture at a tune 
When Russia was in great need for such a policy for the 
improvement of her vast area. Referring to Mende- 
lixm aa, a “sound long-term plan,” Prof. Waddington 
e x pre ss ed his discontent at the Soviet policy to “put 


their whole shirt” on Lysenkoiam after they had allow¬ 
ed Mendeliam and Lysenkoism to flourish “side by side 
for a couple of decades.” 

The above statements show that while there is 
one school whioh does not regard Lysenko’s views as 
scientific and worth paying attention to, there is ano¬ 
ther sohool also which stress the importance of inves¬ 
tigating into some of Lysenko’s claims, though not all. 
“Upto the present few attempts have been done to 
approach the Russian school of genetics impartially” 
—this was stated by Hudson and Riohens in 1946, 
and that is, on the whole not untrue even today. The 
two schools of thoughts, quite independent of each other, 
have been developed by their followers to such an extent 
that most of the workers in the field of biological 
Bcienoe are biased in one way or the other. Above 
all, the influence of political situation on the minds of 
’the scientists cannot be denied, in many cases it may 
have crept in their minds quite unknowingly, and that 
led to the fanaticism of the new Soviet biologists against 
the “foreign science,” and the “anti-Soviet hysteria” 
of the scientists of the western world. 

Lysenko’s success m Russia iB mainly due to his 
wide popularity among the peasant class, who found 
in him the embodiment of knowledge of agricultural 
improvement—not in words but in practioC; his me- 
thods of planting potatoes, sowing millions of hectares 
with vernalized wheat, and utilizing the hitherto uncrop¬ 
ped areas, brought for him the laurels of fame. In 
the political circles he became famous for his strong 
anti-western views, and for the economic gain brought 
about by his methods being employedin general farm prac¬ 
tice in the Soviet Russia at the time when she was 
in utter need of “doing something big for her vast area”. 
None can disregard Lysenko’s work on the phasic de¬ 
velopment of plants and on vernalization, nor the work 
of Michurin on distant hybridization but controversy 
arises when he speaks of heredity. His conception 
about classical genetics that it is ‘metaphysical’ and 
‘idealistic’, is based on ideas of some decades ago whioh 
disregard the progress made in the science of genetios 
since the time ol Mendel and Morgan, can never be 
supported by any student of biology. It is agreed 
that the improvement of crops and stocks through 
Mendelian laws is a slow process, but it is sound. There 
can be no doubt that environment exerts profound in¬ 
fluence on the life of an individual, and that the “Nu¬ 
trient theory” of Lysenko can be accepted to a great 
extent, but whether acquired characters can be inheri¬ 
ted in part or full, remains a matter to be settled by 
further elaborate experimental evidences, and thfo is 
also the case with the ‘graft hybrids,’ as the available 
data in these respects are not sufficient to formulate 
a general theory in this respect. Against the accusa¬ 
tion of Lysenko about Statistics playing a prominent 
part in Genetics, it may be stated that none can deny 
the importance of Statistics not only in genetical but 
in all biological experiments, although there has evol¬ 
ved quite recently a separate line of work in genetios 
colled Mathematical Genetios whioh is rather Msthe- 
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mfttic* than Genetic*. Lysenko’s arguments about 
the study of inheritance of physiological characters is 
justifiable, and there is no doubt that very little atten¬ 
tion has so far been paid to this aspect of study, al 
though it should have occupied the foremost position in 
the study of genetioal science both from the theore¬ 
tical and practical points of view. Lysenko’s disbelief 
in the chromosome theory of heredity is merely one 
more addition to his many fanatical views, and it is 
unnecessary to deal with this point. 

After discussing very briefly, the validity of <h- 
fferent aspects of Lysenkoism, a few words about the 
Soviet state policy in putting a stop to the classical 
genetioal works should be mentioned. It is a matter 
of deep regret that in this age of democracy and espe¬ 
cially in such a country like Soviet Russia which claims 
to run on socialistic principles, scientists like Schmal- 
hausen, Dubinin, Orbeh, etc., who are held in high 
esteem by all in the scientific world, for their valuable 
contributions towards the advancement of biological 
soienoe, are to be relieved of their posts simply because 
they have their independent views which may differ 
from that now aocepted by the State. Such a planned 
interruption in the sphere of science by the authority 
is really deplorable and harmful for the progress of 
scienoe and for the independent and free scientific 
thought of the people. Putting a complete check on 
the progress of other trends of thought is no solution 
for a controversy, but what is necessary is an open 
and frank discussion between the followers of the di¬ 
fferent schools of thought and admit the shortcomings 
of their respective schools in order to form an impar¬ 
tial and unbiased outlook on the biological science 
If classical genetics is to be extinguished from the So¬ 
viet Russia, she will suffer from ajf one-sided, secluded 
and isolated development of biological science, and 
the world will lose many sincere devotees of biological 
scienoe; on the other hand, the biologists outside Russia 
should pay more attention to Lysenko’s claims and 


should repeat his experiments as far as possible to in¬ 
vestigate into the problems in an unbiased way and 
with an open mind in order to find out any interesting 
conclusions arising therefrom. To distinguish between 
the "foreign science” and the “Soviet science” is sim¬ 
ply a fanatical idea, for, in the words of Mr Harrison 
Salisbury, “In the past neither art nor science has been 
a inspector of national frontiers, scienoe is for the world, 
and the world will find out the soientifio truth.”* 
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DEMOCRACY AND AUTOCRACY 


Autocracy «s a master pirate who accepts tribute quietly, while democracy is a gang of hundred or more 
pirates who take their toll without warning or without Mint, 

Democracy stands for equality, but, as Plato says, equality of unequals is inequality. Hence, democracy 
substitutes equality by ‘equality of opportunity' and thus changes itself into timocracy, which may be viewed as a 
synthesis of democracy and aristocracy. 
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GREY MULLET FISHING IN BARODA STATE 

T V R FILLAY* 


G REY mullets form a group of important food 
fish, the fisheries of which are significant m two 
respects in the fish supplies of Baroda State Though 
the majority of the 9 species of mullets identified from 
the State waters are marine, most of them asoend es 
tuanes and creeks, and are chiefly caught in these re¬ 
gions While fishing in the open sea is seasonal, opera¬ 
tions m protected estuaries and creeks are earned on 
all through the year On the Okhamandal coast, where 
the rainfall is very scanty, sea fishing goes on during 
the monsoon period also In the rainy season, when 
fishing is at a standstill in most of the fishing centres 
in the sea, mullets from the inland waters form the 
mainstay of the local fish markets Mullets being 
testy and without fine bones, are relished even m the 
general fishing season, and they thus help to maintain 
supplies of wholesome fish throughout the year 

Classification of Fishing Methods 

Fishing for this ubiquitous and agile group calls 
for an abundance of enthusiasm and inertness on the 
part of the fisherman Though much ingenuity has 
been expended on the devising of gear, the fishermen 
are not always successful and often derive consolation 
only by dubbing the fish “Harami Machi” (Rascal 
fish)! The diverse implements adopted for mullet 
fishing in India can generally be classified as follows — 

(1) Fixed or stationary nets 

(2) Seme nets 

(3) Cast nets 

(4) Pouoh nets and traps 

Such nets are operated in estuanes and backwaters in 
Malabar, S Canara, Coromandal Coast and Chilka 
Special methods are employed in the Bengal estuaries 
to capture Mugxl Corsvla, the habits of which differ 
considerably from those of others of the family Grey 
mullets occur m the catches of many marine gears, 
but specialised fishing for them appears to be confined 
mostly to Gujerat, S Canara and the Gulf of Mannar 
areas 

In Baroda State, the three scattered maritime 
districts represent three distinct types of mullet fishing 
areas, and with due reference to local conditions, the 
fishing methods and gear also vary In Okhamandal 
(tads map), where mullets yield the most lucrative 
fishery, the fishing grounds are the foreshore shallows 
of the sea Kodinar abounds in extensive creeks, and 
mullets are caught there mainly from such waters, 
w he re a s in Navsan the estuarine regions of rivers Poor- 
na and Ambioa are the chief oentres of this fishery 
Of the four types of implements employed for Mullet 

• AsitsfeRt Okector gf Pistectss, OUta, Baroda State 


fishing in India, three are in use in the State temto 
rise, vtz , (1) fixed or stationary nets, (2) oast nets and 
(3) traps The two kinds of fixed or stationary nets 
employed are gill nets and barrier nets The gill nets 
are more widely used, and they have been devised with 
a fair knowledge of the habits of the fish This hardy 
and sportive fish escape by jumping off nets , and so 
gilling has been recognized by fishermen on these parts 
as the safest way for their capture In barrier nets 
extra provision is made to bag those trying to leap 
across the net barrier Even m the oast nets which 
are provided with peripheral pockets to hold enclosed 
fishes, the catches generally consist of gilled individuals 
A detailed account of the different nets m use for mul 
let fishing and their modus operand* is attempted 
below — 

i Gill Noth 

(1) 'Marxian Jal On the Okhamandal coast 
where the most important mullet fishery is conducted 
in the sea, a large gill net is m use It is a single pieoe 
cotton net 800 to 900 ft long and 10 to 11 ft high, 
strung on a cotton head rope J* thick, and a foot rope 
|* thick made of hemp To keep the net buoyed up 
when in operation, triangular cork blocks 1$* thick 
are tied to the head rope 10* apart In the middle 
portion every second or third float consists of double 
blocks of cork tied together This is to prevent the 
net from saggmg low by its weight when in action 
Two to three feet of free rope is left at the ends to faci 
litate the working of the net Lead rollers about $* 
thick strung at intervals of 8* keep the net upright 
and stretched during fishing The meshes are uni 
form and measure 1J' square 

The fishing season for mullets on this coast ex 
tends from December to March with the peak period 
in February, and again from June to August During 
the latter season, when fishing in the sea is almost non 
existent m other oentres, fishing is done here without 
much interruption because of the scanty rainfall and 
comparatively fair weather conditions The shore¬ 
ward migration of “Mangan”(Jfugil cephalue) m shoals 
appears to be determined by the winds, as the catches 
are satisfactory only when there is a good north east 
wind 

The fishermen employed m this fishery are the 
Bhadelas of Beyt and Rupen, and the Karachi men 
who camp here during the season The Bhadelas is 
a small oommumty of fishermen belonging to about 
18 families confined to Okhamandal Each family 
owns a boat and a net Every season 6 to 8 boats 
arrive from Karachi These boats are dug out canoes 
19'—20' long, 21' broad and 2*' high The crew con- 
lifts of 4 men. They build temporary huts and dia, 
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tribute themselves along the ooast, the main camps 
being at Port Okha, Aramda, Mojap, Rupen and Koran- 



ga (vide map). The fishing grounds are the rocky 
shoals bordering the west coast of Okhamandal. 

Each camp engages a couple of local ‘Waghers’ 
to reconnoitre a distance of about 10 miles and locate 
the presence of shoals in the locality. The shoals are 
seen as dark shadows moving through the water or 
recognized by their leapings from the water. With 
the shrewd powers of observation of the pirates they 
the ‘Waghers’ were once unequalled for this job, 
and their reports relied upon with advantage by 
the fishermen. 

The boats drawn on the beach are generally kept 
ready laden with the net arranged breadthwise in folds 
in such a way as to make paying it out easy. When 
a shoal of fish approaches, the boat is launched with 
a crew of throe; one man rowing the boat and each 
of the other two in charge of one side of the 
folded heap of net. As the fish draw near, the boat 
moves from the shore, leaving the free end of the net 
with a fisherman remaining on the beach. When 
the fish approach within range of the net the boat is 
rapidly rowed forming an are with the beach as the cord 



Fig. 1. Fishing for Mullets with ‘Mangaa Jal' Diagrammatic. 

(Fig.l). In the meantime, the two men in oharge of 
the net pay it out, which now forms an arc-shaped wall 
enclosing the shoal. In their efforts to escape, the fish 

pub, towards the wall gad pet themselve* puled in the 


meshes. To frighten them, the fishermen row about 
in the enclosed area and splash or beat the water with 
poles. The net is then hauled up quickly and carefully, 
so as to prevent any of the gilled fish from escaping In 
spite of all the skill and quickness of the fishermen, a 
good many of the fish leap over the net and find their 
way out. The catches per successful haul range from 
300 to 1500 mangans of 10M5* size. They are packed 
in orushed ice and transported to Okha Port by bullock 
carts. About 20 percent of the catohes are sold in the 
local market or supplied to the calling steamers, and 
the rest exported to Bombay by rail. 

(21 ‘Khandari Jal ’ : This is a smaller gill net 
operated in the shallow creeks of Kodrnar. On the 
east and west of the fishery port of Velan are large 
inland creeks affording good mullet fishing throughout 
the year. But the activity ib naturally more brisk 
during the rainy season, because of the scarcity of ^ 
other types of fish in the market. 

The ‘Jal’ consists of a single piece wall of cotton 
netting 75 to 80ft. long and about 4} ft. high strung 
on a J' thick cotton head rope and a thinner foot rope 
of the same material. It is bound up by means of 
thin circular pieces of light wood or pith about 2' in 
diameter and $' in thickness, tied to the head rope 
half a foot apart. During day time at high tide, the 
net is set in the form of a wall across the mouth of the 
creek from a tender canoe. The number of fishermen 
(Kharvas or Kolis) engaged in working a Khandari 
Jal is two or sometimes three. Generally one of them 
is a boy who takes his initial lessons in fishing in 
these creeks before venturing into the open sea. After 
paying out the not the tender canoe is rowed about 
in front of the net, and one of the fishermen beats the 
side of the boat with a wooden stick, so as to drive 
the mullets towards it. The frightened fish rush or 
leap against the net and get gilled therein. A good 
many find themselves landed inside the canoe in their 
frantic efforts to escape. The catches mainly consist 
of Magii troschtlxi, M. ohgolepis, M. untgienste and 
M. atheli ranging from 4'-8* in size They are sold 
in the local market at eight to ten annas per kacha 
•eer ($ Bengali seer) during the off season and at cheaper 
rates during the other parts of the year. 

II. Barrier Nit 

“Veri Jal” is a barrier net adapted for fishing 
in the shallow estuarine regions of Poorna and Ambica, 
Narsari and Billimora being the main centres of its 

r ation. The size of the net varies with the width 
the estuary or backwater where it is used. 
Hornell (1930) has described the net and the method 
of fishing as follows . 

“The barrier net (Van) is a form of gill net stretched across 
a river from bank to bank and supported on vertical poles 
driven into the river bed. The net and its supports are in two 
sections, an upstream line of poles supporting a vertical curtain 
of net, and a second row. a tew feet down stream longer than 
those in the first row. To the upper ends of these the bead 
rope of a second curtain of net is tied, tot foot rope bsia$ 
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MouNd st s lower level to the upper cade of the flrrt line of 
poles. This upper net in ooneequenoe forme ft sloping curtain 
sagging m the middle, at a .higher level than the head rope 
ofthe vertical net 

This net is worked during the latter part of the ebb, when 
the surface of tho tidal stream has fallen to a level with or below 
the head rope of the vertical lower curiam As soon as this 
happens, some of the men 8 to 12 in number form in a line 
acroes the river at a considerable distance upstream often 
three to four furlongs away Each comes provided with a 
net of the oast net type but larger and somewhat more complex 
in the arrangement of the strings which induce the formation 
of the peripheral pocket These nets are laced together into a 
continuous line a stout head rope running along the whole 
lute to which are tied long lengths of dry jown stalks to act 
as floats The end of this head rope u carried ashore at each 
extremity of the line and half the number of men tail on to it 
on each bank slowly hauling it down stream towards the staked 
barrier This operation takes a considerable time to complete, 
well over an hour In this way the fishes are driven towards 
the barrier where they are either gilled in the vertical net, 
or caught m the pockets of the driving nets, or, in the cam of 
grey mullets, stranded on the doping net upon which they fall 
when they attempt as is their habit to leap over any obstacle 
that bars their passage 

‘Veri’ fishing is a spectacular affair, and often 
a whole village gathers round to witnoss it Besides 
all estuarine species of mullets, many small sized fishes 
inhabiting these waters are caught in this net The 
catches are sold m the local markets, or when in excess 
railed to neighbouring places 

III Cast Net 

While the 2 types of nets described above are 
restricted in their use to particular areas, the cast 
net ‘Hath Jal’ is universally used for the capture of 
mullets m estuaries, backwaters and shallow inshore 
areas of the sea There are two types of cast nets used 
in the State waters, one with radial strings and tho other 
without it The size of net and its meshes, vary from 
place to place according to the nature of the water and 
depth and size of fish that can be had m the locality 
The stringed variety is similar to such nets used on tbe 
Madras coast and has 6 to 8 radial strings meeting at 
the top and attached to a thick central hauling cord 
During hauling these radial strings mduoe the formation 
of a circular deep pocket wherein the fish are caught 

‘Mang Jal’ is a cast net without the usual radial 
strings The mesh of this net generally increases 
from I' square at the apex of the oone to 1* square at 
its base The weighted periphery has attached to it, 
a large number of short cords which are tied at points 
approximately two and a half times its length Thus 
a deep peripheral pocket is formed for the net 

To catch the wily mullet with east nets is by 
no means an easy job The fisherman has often to 
spend considerable time, patrolling along beaches 
or backwater banks to detect shoals of mullets that 
could be netted In the Aramda creek (Okhamandal) 
daring the months of January and February, it is an 
engaging sight to see grey mullets of medium size col¬ 
lecting together new the sand sluioes at low tides 
An interesting feature is their habit of forming lines, 


one behind the other Mid then circling round in rings, 
and again breaking up and swimming m straight lines 
When such a oonvement shoal is sighted the fisherman 
very cautiously approaches, and throws the net over it 
The net forms a oone over the enolosed area and the 
hauling cord attached to a central point at the apex 
is slowly drawn up The fish in the area is then gra¬ 
vitated into the peripheral pocket as the net is hauled 
up 

The catohes of oast nets consist mainly of ‘Boi* 
(Mug*l troschdh, M waigxenfu M bomeenau), ‘Moon- 
dha’ (M apetglert, M kelarttt), young ones of ‘Mangan’ 
(M caphalua) and ‘Pambida’ (Jf olxgokpu, M jerdont) 


Traps 

Unlike m other oentres m India, traps are not 
very popular among fishermen here for mullet fishing 
A single instance of such a contrivance m use was 
observed to be employed by the ‘Rolls’ of Velan in the 
narrow creeks of the locality At low tide, a low bund 
of mud reinforoed with stone is thrown across the nar 
rowing portion of a creek, leaving a gap of about 3 ft 
m the middle A rectangular bamboo ‘patta’, 3' X 2' 
is plaoed in this gap m a slanting position, the slant 
being towards the back Behind the bamboo patta 
is placed one or two bamboo baskets (Fig 2) These 



Fig. 2 A Mullet Tr»p (with the gunny eover removed) 


are usually covered over with gunny sacs The mud 
wall is hidden with marsh plants serving as a camou¬ 
flage measure Water from the creek flows through 
the gap, and over the bamboo patta which acts as a 
sort of sieve Fish brought in with the water, are 
either led into the basket below or stranded over the 
the patta Young and immature individuals are usually 
thus trapped* 
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Discussion 

for lack of adequate data, it is not possible to 
assess with any amount of certainty the effeot of the 
different fishing methods on the mullet stocks. The 
‘Siangan Jal’ worked in the sea, does not appear to be in 
any way detrimental to the fishery. The large size of 
the mesh makes it possible for immature and undersized 
fish to escape. Moreover, as mentioned elsewhere, a 
good many adults also manage to escape by leaping 
over the net. Considering the poor catches brought 
in sometimes, the efficiency of this net is doubtful 
Kesteven (1942) describes a sort of ‘Backing Net’ 
used by Australian fishermen in conjunction with 
haul seines for mullet fishing. The fishes leaping 
over the seine, get automatically caught in this device 
Such an arrangement provided for the 'Mangan JaJ’ 
is bound to render it more efficient.. 

The position as regards estuaries and backwaters 
is rather different, fiomell as far back as 1930, observed 
signs of overfishing in these waters, especially with 
regard to mullets. A considerable proportion of the 
daily catches consists of young ones Mid the consumers 
naturally complain of its poor quality Hornell (1930) 
and Moses (1947) recommended the need for enforcing 
legislation to protect the eBtuarine fisheries by pres¬ 
cribing the minimum mesh limit. However, no action 
in this direction has been possible so far, due to the 
peculiar geographical position of the State territories 
Another means of checking such wholesale destruction 
of young ones is by penalizing the sale of immature 
mullets in the State markets. But any such restrictions 
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can be enforced effectively only if the same podey 
is adopted in the adjoining areas of Bombay Province 

al*o.*t 


RltrKfiXNtKS 

Agricultural Marketing in India (1941) 

“Preliminary Guide to Indian fish, fisheries and methods 
of fishing and curing*’. Marketing senes No. 24 
Hornell. J (1925) “The Fishing Methods of the Madras Presi¬ 
dency" Part I Madras Fisheries Bulletin XVIII. 

-(1988): “The Pushing Methoda of the Madras 

“ * * “ ?art n. Madras Fahenee Bulletin XXVII. 

S I “Report on the Marine Fisheries of tho 
m 1980, with suggestions for their develop¬ 
ments”. Bulletin No. 80, Department of Commerce, Indus¬ 
tries and Labour, Baroda State. 

Kesteven, G. L. (1942) “Studies in the Biology of Australian 
Mullet. Account of the fishery and preliminary state¬ 
ment of the biology of MuyU dobula Gunther". 

Bulletin, Council of Scientific and Industrial Research, 
Australia No. 107. 

Mcses, S.T. (1947) “Baroda Fisheries” Bulletin No. XI, Depart¬ 
ment of Fisheries, Baroda State, Baroda. 

Roxas, H. A. & Rasalan, S. B. (1986) “The Mullet Fishery 
of Nanjan, Mindoro”. The Pktltppxne Journal of Science, 
pp. 259-273. 

Whitchouae. R. H. (1922) “The Grey Mullets of Tuticonn" 
Madras Fisheries Bulletin. Vol. XV. pp. 71-98. 

*Smce writing this article, Baroda State has been integrat¬ 
ed with the Province of Bombay and effective legislation may 
now be possible. 

fThe author's grateful thanks are due to Dr T. J, Job, 
Chief Research Officer, Central Inland Fisheries Research 
Station, Calcutta, for his very useful suggestions and* help, and 
Dr S. T. Moses, Director of Fisheries, Baroda, for tho various 
facilities offered for making these studies 


MAHARAJAPURAM SITARAM KRISHNAN 

FIRST INDIAN DIRECTOR OF THE GEOLOGICAL SURVEY OF INDIA 


IT gives us great pleasure to record the news of 
* the appointment of Dr M. S. Krishnan, M.A., Ph D , 
A.R.C.8., P.N.I., Director, India Bureau of Mines 
to act as the Director, Geological Survey of India, 
during the absence on leave of Dr W. D. West, C.I E , 
Sc.D., F.R.A.S.B., F.N.I. 

Dr Krishnan is the first Indian to hold this impor¬ 
tant poet as the bead of the department which has near¬ 
ly completed a century of useful existence. The Go¬ 
vernment of India have been very wise in selecting 
this distinguished Indian geologist of great calibre to 
guide the affairs of the Geological Survey at a tune 
when the rapid industrialization of the oountry is being 
seriously pursued. 

Although for the present he is to occupy the 
post as the head of the department only for a short 


period, we feel sure that his great drive and energy, 
his passion for hard work which spreads its influence 
around him, and his wide administrative experience 
would leave their impress on the future development 
of the Survey. He has in him the fitting combination 
of an active interest m the economic problems and a 
full appreciation of the necessity for less obviously 
useful studies in geology. 

Bom of a Brahmin family at Maharajapuram, 
Tanjore district, Madras Province, in 1898, Dr Krish¬ 
nan has had a brilliant academic career. After taking 
bis Honours degree in geology with distinction from 
the Presidency College, Madras, in 1919, he worked 
as demonstrator in the same oollege for two years with 
a break of about five months on an assignment as field 
geologist in the Central Province, i 
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On tile award of a scholarship in 1021, he entered 
the Imperial College of Science and Technology (Royal 
College of Science) London, receiving the ARCS 
and DIC in 1922 and 1923 respectively He was 



Dr M. S Krishnan 

awarded the Ph D of the London University in the 
following year for his work, on a collection of rocks from 
Kathiawar carried out under the guidance of Prof 
W W Watts and Dr J W Evans He also received 
special training m mining geology during his stay at 
the Imperial College 

Dr Knshnan joined the Geological Survey of India 
in 1924 as an Assistant Superintendent His field work 
was mainly m the Orissa States of Gangpur, Barora 
Bonai Keonjhar, eto Later as the head of a party, 
he carried out numerous field investigations on mine 
ral deposits, and initiated systematic geological map 
pmg m several districts of the Madras Provinoe 

He acted as Lecturer in Geology in the Forest 
College, Dehra Dun, for three successive seasons from 
1927 to 1929, and for two years (1933 to 1935) he was 
Professor of Geology, at the Presidency College, Cal 
outta During the latter period he was also in charge 
of the post of Curator (now designated Petrologist) in 
the Geological Survey and Museum 

Dr Knshnan was Assistant Director of the Geolo 
gical Survey from 1938 39 and a Superintending Geo 
logist since 1945 Since 1940 he has had the respon 
sibihty of guiding the largest single field party and 
training several young geologists 

He succeeded Dr Wadia a few months ago as the 
Director of the India Bureau of Mines at New Delhi, 
a new department created by the Government of India 
to look after the conservation and proper utilisation 
the nkinsral wealth of India 


He spent a short period (1935 to 1936) m the U K , 
USA and Canada on study leave acquiring knowledge 
of applied geophysics, and visiting important centres 
of mining and geological learning On his return in 
1936, he was appointed a member of the Coal Minin g 
Committee of the Government of India, the report 
of which contains a minute by Dr Knshnan and the 
late Mr H K Nag advocating nationalisation of coal 
mines with the acquisition of royalty nghta as a first 
step This was considered a revolutionary reoommen 
dation at the time, but has since found favour with 
the Indian Coalfields Committee of 1947 (See Soibn 
OB AND CuLTCRH, 12, 611, 1947) 

Dr Knshnan was a member of the Indian Scienoe 
Delegation to the Royal Society Empire Scientific 
Conference held in England in 1946 In 1947 he was 
sent on special deputation to Europe and Amenca to 
study the present methods of work m the investigation 
of rare and radioactive minerals and is now in charge 
of this unit organized by him m tj^e light of his over 
seas experience He has been recently nominated 
Chairman of the Committee appointed by the Govern 
ment of India to consider the problems in relation to 
the conservation of metallurgical coal and a Member 
of the Indian Delegation to the United Nations Soien 
tific Conference on the Conservation and Utilization 
of Resources to be held at Lake Success m August 
1949 (See p 30) 

Dr Knshnan has made very valuable oontribu 
turns to Indian geology More than fifty papers, ohie 
fly dealing with mineralogy, petrology, mineral depo 
sits and regional geology, have been published, molu 
ding a Memoir on the geology of Gangpur State (1037) 

As President of the Section of Geology of the In 
dian Scienoe Congress from 1935 30 he made an impor 
fcant oontnbution on the classification of the Dhar 
wan an of Chota Nagpur—their bearing on some pro 
blems of correlation and sedimentation at the Caloutta 
Session (1935) 

Dr Knshnan has been very closely associated 
with the organization of the teaohmg of geology in 
several Indian Universities and is the author of a “Text 
book on the Geology of India and Burma” (1943, now 
being reprinted) and an Introduction to the Geology 
of India” (1944) He has also taken an active part 
in the promotion of scientific activities m the country 
Dr Krishnan was elected a Fellow of the National 
Institute of Sciences of India m 1935 Editor of Trane 
actions of the Mining, Geological and Metallurgical 
Institute of India in 1949 and President of the Geolo 
gical, Mining and Metallurgical Society of India for 1948 
-49 He is also a Fellow or a Member of the Indian Aoa- 
demy of Sciences, National Academy of Sciences of India, 
Indian Society of Soil Science, Indian Ceramic Society, 
Geological Society of London, American Institute of 
Mining and Metallurgical Engineers, Canadian Insti¬ 
tute of Mining and Metallurgy, Society of Eoonomic 
Geologists {USA), and Mmeralogioal Societies of 
England, France, Switzerland, Germany and America, 
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For several years past, Dr Krishnan has been a 
member of the Connell of the Indian Science Newt 
Association. 

The Geological Survey, which is under rapid ex¬ 
pansion, with its widening Bphere of activities, will be 
greatly benefited by Dr Knshnan’s remarkable capa¬ 
city for organisation. His friends and oolleagues have 
gained muoh by his fund of knowledge and his firm 
grasp of field problems in geology. His sympathetic 


understanding has endeared him to his colleagues, and 
they will be glad to welcome him back in their midst, 
and wish him all suooess in the tasks that lie 
ahead. 

Dr West who has been a popular and successful 
administrator, is proceeding on leave for a period of 
well-earned rest after three years of faithful servioe to 
the country as the Director, Geological Survey of India. 


Notes and Neujs 


IN MEMORIAM 
Thomat Nation Annandale 

On the 10th April 1049, some past and present 
members of the Zoological Survey of India assembled 
at the Scottish Cemetery, Calcutta, to pay their res¬ 
pectful homage to the sad and loving memory of Dr 
Thomas Nelson Annandale, the founder-director of 
the Survey, who died on the 10th Apnl 1024, twenty-five 
years ago. Wreaths were laid on the grave and those 
present stood in silence remembering his brilliant career 
in India, his erudite learning, his love for the staff and 
his manifold kindness and courtesies to many. 

The Royal Asiatio Society of Bengal, with which 
Dr Annandale was closely associated as Anthropological 
Secretary, Vice-President, and as its President in 1923, 
perpetuates his memory by a triennial award of the 
Annandale Memorial Medal on a person for important 
contribution to Anthropology in Asia. The first award 
was made to Dr Frits Sarasin in 1928 in honour to Dr 
Annandale’s life work in physical anthropology. 
It is also in the programme of the Society "that the 
balance of income of the Annandale Memorial Fund 
be suitably invested until the accumulated amount 
is sufficient, after paying for the triennial award, to 
provide Rs. 200/- a year, to be utilised for a biennial 
Anthropologioal Lectureship.” 

Annandale was the last Superintendent of the 
Indian Museum and this office he held from 1907 
to 1910. He succeeded Col. Aloock and relinquished 
the office on beooming the first Director of the Zoo¬ 
logical Survey of India. 

Lt. Col. R. B. Seymour Sewell, Ci-devant Director, 
Zoological Survey of India, wrote a review of Annan- 
dale’s work in India which brings out very clearly how 
Annandale was far ahead of his times, for to him any 
taxonomio work involved correlation of the fauna with 
the climate, the geographical position and geological 
formation, the vegetation and the composition of the 
water ofeaoh district surveyed. He was of the opinion 
4 


that “No one formula can express, much less explain, 
evolution.” It was his intention to write a book on 
' Evolution’ during leave which he intended to take 
when death matched him away from us. His later 
writings show the magnitude of the loss suffered by the 
scientific world through his early death, for he had 
intended to incorporate the whole of his investiga¬ 
tions and wide experience in his contemplated publica¬ 
tion on ‘Evolution’. 


TWENTY-FIFTH ANNIVERSARY OF CUSHMAN 
LABORATORY 

The Silver Jubilee of the foundation of the Cush¬ 
man Laboratory for Foraminiferal Research, Sharon, 
Mass., was celebrated on April 2, 1949, when congratu¬ 
latory messages from micropaleontolngiats, oil geolo¬ 
gists, general paleontologists, geologists and oceano¬ 
graphers from all parts of the world were presented to 
Dr Joseph A. Cushman, founder of the Laboratory, and 
who died soon after on April 10 last. (See Soibnob AND 
Coltubb, June 1949, p. 519). 

Since the Cushman Laboratory started function¬ 
ing in 1923, a quarterly publication entitled “Contri¬ 
bution from the Cushman Laboratory for Foramini¬ 
feral Research” was inaugurated which has now com¬ 
pleted 24 volumes. In addition the Laboratory pub¬ 
lished 24 special publications, which consist of longer 
papers, monographs and Cushman’s book on the “Fora- 
miiufpra, their Classification and Economic Use.” 

Prior to his founding the Laboratory, Dr Cush¬ 
man had been a member of the staff of the U.S. Geolo¬ 
gical Survey for many years and also connected in va¬ 
rious capacities with the Department of Geology at 
Harvard University. 

Dr Cushman was a pioneer in demonstrating the 
usefulness of foraminifera in stratigraphy and oil 
geology. His conspicuous suooess in the eoonomic use 
of foraminifera in the days when they were still regtwded 
as long-ranging morphologically plastic organisms, 
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gave the study and use of these protozoans an enor¬ 
mous impetus and yielded a financial return that later 
eras used to build the Laboratory and to support his 
work in pure science Dr Cushman was the author 
and joint author of more than 520 papers and mono¬ 
graphs Hu work has no parallel in the history of 
paleontology (The Micropaieontologist, p 3, April 

NEW CARDIAC GLUCOSIDES 

A very interesting cardiac tonic drug has been 
isolated from Jute seeds and studied in the Chemical 
Laboratory, Presidency College, Calcutta It is well 
known that jute leaves and seeds are used in our coun¬ 
try as an Ayurvedic preparation in various ailments 
but no work was done regarding the chemical compo¬ 
sition of their active principles The active principles 
were isolated in crystalline form from seeds of Core- 
horus capaulans by Prof N K Sen (J Ind Chem 
Soc 7, 83, 1930) and were found to contain several 
new glucosides of different melting points One of 
these, Corchonn having a melting point 174 175, was 
studied for its action on heart by Prof Sen and Dr 
N N Das (J Ind Physio and Allied Sciences, 2 No 1, 
1948) and found to contain an unsaturatod lactone 
group It proved to be a useful cardiac stimulant 
drug 

Professor Paul Karrer of the University of Zurich 
confirmed the above observation and indicated that 
Corchonn chemically belongs to digitalis group, a fact 
which corresponds to its pharmacological efficiency 
Recently the Pharmacology group of the Bristol Labo¬ 
ratories, Syracuse, Now York, USA studied the ma 
terial sent to them and they fairly well collaborated the 
results presented by Sen and Das On further expen 
mentation they found that 0 26 mg of Corchonn in 
saline l v produces a slight rise in blood pressure (15 
mm) lasting for 4 mm and increases in heart out put 
without changing heart rate Respiration was first 
greatly inhibited followed by an increased amplitude 
A 1 400,000 dilution produced a marked contraction 
of the intestinal gut of isolated guinea pig ileum, which 
is much greater than that produced by digitoxin in 
same dilution 

Further work regarding the constitution of the now 
drug, Oorohorin is now being studied in the Labora¬ 
tories of Professors Paul Karrer at Zurich and N K 
Sen and N N Das at Calcutta 

NEW ANTIOBIOT1C MAY OUTDO STREPTOMYCIN 

Selman A Wakaman, head of the department of 
microbiology at Rutgers University, New Brunswick, 
If J,, mid Herbert A Lechevalier, have announced in 
Science their discovery of an antibiotio which they 
call neomycin. Though animal tests are far from 
complete, evidenoe so far indicates that it may have 
a brilliant future in the treatment of tuberculosis 

Dr Waksman discovered many anti tubercular 
antibiotics in a species of eoUaomyeetic mold organism, 
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but neomycin was the only one which met specifications 
ruling out toxioity, instability, and inability to over- 
. dome the acquired resistance of tubercle bacilli to strep¬ 
tomycin 

When cultures containing neomycin were tested 
in animals infected with various resistant microbes 
other than tubercle bacilli, results were equally grati¬ 
fying, because neomycin inhibited the growth of mic¬ 
robes which actually need streptomycin to grow 

Neomycin has not yet been crystallized in pure 
form, so its chemical structure is as yet unknown 
All the work described was done with cultures that 
oontain it Neomycin has so far proved superior to 
streptomycin in its power to inhibit tubercle bacdh 
in the test tube It is a basic compound, most active 
at an alkaline reaction, soluble in water and inso¬ 
luble m organic solvents, and thermostable It is 
active against numerous Oram positive and Gram 
negative bacteria, but not against fungi Prelimi¬ 
nary results point to its being distinctly different che¬ 
mically from streptothnom and from streptomycin 

CLINTON 59 OATS OUTYIELD ALL VARIETIES 
IN 1948 INDIANA TRIALS 

Clinton 69 was Indiana’s leading oat variety in 
1948 tests conducted jointly by Purdue agronomists 
and county agents and farmers in 16 counties It 
averaged 07 bushels to the acre The regular Clinton 
variety was second yielding an average of 04 6 bushels 

The performance of Clinton 69 in 10 counties, 
where it yielded an average of 73 bushels to the acre, 
was particularly satisfying to the growers The average 
test weight in those trials was 30 pounds to the buthel, 
oompared with 36 6 pounds for Clinton and 37 ptunds 
for the Benton variety ( Crops <k Soils, 1, No 6, 
March, 1949, p 27) 

THE RELATION OF ATMOSPHERE TO BIOLOGICAL 
EFFECTS OF X RAYS 

Barbara Hayden and Lather Smith of the Depart¬ 
ment of Botany and Agronomy, State College of Wash¬ 
ington, USA have observed that barley seeds X rayed 
while in a vacuum consistently showed better gemi¬ 
nation and growth and a lower frequency of chromoso¬ 
mal aberrations than seeds X rayed m air In one 
test the seedling mutation rate from tests of plants 
grown from germi n at in g seeds X rayed in a vacuum 
was 2 1 ± 0 32 per oent as compared with 3 4 ± 0.35 
per oent for seeds X-rayed in air This difference was 
slightly more than three times the standard error 
Root-tip cells from seods irradiated in air averaged 
4 7 times as many chromatic bridges as root tip cells 
from seeds irradiated in a vacuum, (Genetics, 34, p 26, 
1949) 

THE CYTOGENETICS OF SEX IN HYPOUYOES 
80LANI F. CUCURBITAE 

Byjxmycu eolam F curcnrbitae is a heterothallio 
fungus comprising hermaphroditic, male, fraud* sod 
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neater strains. Suoh strains were crossed in different 
combinations and the resulting asci were examined 
oytologically. Asci developed after fertilization of a 
hermaphroditic thallus by a hermaphrodite show four 
pairs of chromosomes in the first meiotio division, one 
large, two medium, and one small. Asci of the crosses 
between male and hermaphrodite and between female 
and hermaphrodite show three bivalents and univalent. 
Asci of the cross between male and female have three 
pairs of chromosomes, one large, one medium, one small. 
From these investigations H. E. Hirsch of the Division 
of Pathology, University of California ooncluded that 
hermaphroditic races have a haploid chromosome num¬ 
ber of 4, and when suoh a race mutates to male, it 
loses one of the medium sized chromosomes, if it muta¬ 
tes to female it loses the other. The reported produc¬ 
tion of hermaphrodites and neuters among tne offs¬ 
pring of the oross male and female can then be assumed 
to be the result of occasional non disjunction of sex 
chromosomes. Cytological indications of non-dis- 

g notion were observed. Four homothallio strains of 
. solzni were all found to have a haploid chromosome 
number of 0. She also had suggested a hypothesis to 
aooount for the origin and homothallio character of 
suoh strains. (Amer. Jour. Bot, 30, p. 113, 1949). 

MULTI-PURPOSE LABORATORY IN THE 
HIMALAYAS 

The proposal for setting up of a high altitude labo- 
ratory in the Himalayas was first mooted by the Govern¬ 
ment of India in 1947. The proposed Laboratory will 
have separate departments dealing with the study of 
snow, glaciers and their contribution to Indian rivers, 
astronomical and astrophysical observations, cosmic 
rays, biological and geological research, and research 
on the flora and fauna of the Himalayas. 

An exploratory party, sent out last year to select 
a suitable location, recommended a spot near Kauri- 
pass, especially the 12,468 Ghorasan peak area which 
can be easily connected by a motor road with Toshi- 
math, lower down on the route to the plains. A hydro- 
electrio station and arrangements for water supply for 
the scientists colony can be established there without 
much difficulty. 

A second exploratory party nominated by the 
Government of India this year are viriting some areas 
In the Sikkim Himalayas and the Middle Himalayas 
to gather more oomplete data before undertaking the 
project. 

PLANT HUNTING IN INDO-BURMESE BORDER 

Herbarium specimens of about 1,000 species have 
been oolleoted on the Bnrma-India border during the 
past year by F. Kingdon Ward on an expedition 
initiated by the New York Botanical Garden. The 
purpose of the expedition, begun early in 1048, is to 
obtain plant material, especially ornamental species 
that will be suitable for culture in the U.S. To date, 


seeds of 200 plants have been received, none known to 
be cultivated in the U.S.A. The seeds have been dis¬ 
tributed among the joint sponsors of the expedition 
—the New York Botanical Garden, the Huntington 
Botanical Garden of San Marind, California, Edward 
B. Stern of New Orleans, and Suydan Cutting of New 
York—and additional lots have been presented to grow¬ 
ers in regions of the U.S. where they are expected to 
thrive. (Science, April 8, 1949, p. 370). 


COAL FOUND IN CARO HILLS 

A largo deposits of very “high grade” coal have 
been discovered in Garo Hills in Assam. On sample 
analysis it has been found that, but for the sulphur 
content, the coal in these fields ranks among the best 
in India The Central Government will soon under¬ 
take a thorough prospecting of this area. 

A thousand million tons of coal is likely to be 
available from a group of deposits in Garo Hills. Prin¬ 
cipal exposures of coal in this area are near Siju.'Dapsi, 
Khosegari, and Dapsi Tholagiri It has been estima¬ 
ted that the deposits in Darangiri area would run to 
70m tons. Except for sulphur, most of the coal was 
of very high quality, eminently suitable for such indus¬ 
tries as cement, carbonization, and coal-tar distilla¬ 
tion. 

In a recent investigation in the Inorganio Che¬ 
mistry Laboratory of the Calcutta University (See 
Soibnoh AND Culttjrk, June 1949, p. 638), germanium 
has boon found in the ooal-aahes of Garo Hills in the 
order of about 0.1 per cent. Germanium is not only 
rare but very rare in the sense that it would be 
very troublesome to collect a few kilos of it in any 
part of the world. Since germanium metal has wide 
use in the field of electronics, this discovery of germa¬ 
nium in coal-ash is very significant. The analyst has 
claimed that the coal-ashes from Garo Hills is the best 
tapping sources for the extraction of germanium in 
India.' 


BERYLLIUM PLANT FOR ATOMIC USE 

The U.S. Atomic Energy Commission has recently 
announced that the magnesium reduction plant at 
Lnokey, Ohio, will be used for the production of beryl¬ 
lium metal and compounds for at least five yean. Du¬ 
ring the war, the plant at Ohio was used to produce 
magnesium metal. Negotiations are in progress with 
the Brash Beryllium Company, Ohio, for the opera¬ 
tion of the Lackey plant under oontraot to the Com¬ 
mission. 

Beryllium can be used, likp graphite or heavy 
water, as a moderator in an atomic reactor. Hitherto, 
the 13 known atomic piles in the United States, Canada, 
Great Britain and France, have used either heavy 
water or graphite as the control substance. The metal 
has not been pureba* ed by the Ccmmiuirn time last 
August. Its previous uses in tbe atomic project ueifc 
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as a minor souroe of neutrons or in the manufacture 
of high temperature crucible* Outside the atomio 
field, Derylliuin is used in alloy manufacture and as 
oo&ting in fluorescent lighting tubes 

Because of the reported toxioity of beryllium 
special safeguards will be observed at Luokey plant 
Actual production operations are expected to begin 
in August (The Chemy&il Age, April 30, 1949) 

A POSSIBLE METEORITE CRATER 

It has been reported from the University of New 
Mexico that a possible meteorite crater has been die 
oovered in north eastern New Mexioo It is on a mesa 
7,000 feet high, in an uninhabited area difficult of ac 
oess The crater is nearly circular about 30 feet in 
diameter and three feet deep From its incomplete 
coverage by vegetation it is estimated to be less than 
20 years old The crater may be associated with the 
meteorite fall of March 24, 1933, although it is much 
farther south and west than might be expected on the 
basis of authentic recoveries from that fell The crater 
was disoovered during a search by members of the Civil 
Air Patrol for possible meteorites associated with a 
speeotaoular meteono display on Deoember 5, 1948 
(The Sky <f> Telescope, May 1949) 

VU EMULSION FOR ROCKET STUDIES 

It is reported from the Kodak Research Labors 
tones that a new material, called a vacuum ultraviolet, 
or VU,—photographic emulsion, developed for identi 
fymg atoms or chemicals by analysis of their radiant 
energies, may be employed for study of the sun from 
rockets It may be used in the thin atmosphere 250 
.miles or more above the earth, or in near vaocum on 
the ground It is sensitive to light far into the ultra¬ 
violet The emulsion has extremely dose-packed 
silver grains, with very little gelatin The gelatin of 
a normal photo emulsion absorbs ultraviolet light 
The new emulsion, with httle gelatin, enables the ultra 
violet light to be recorded 

Ultraviolet rays of the sun are intense at high 
altitude, where the VU emulsion may be used While 
the sun’s rays in this form cannot penetrate the atmos¬ 
pheres, study of them is important because they cause 
elootnoal disturbances in the upper air which affect 
weather and radio communications At high altitudes 
the atmosphere no longer filters out the ultraviolet 
solar radiations Henoe the new emulsion was tested 
in a vacuum spectrometer where it was exposed to a 
high intensity spark rich in ultraviolet 


URANIUM STRIKES 

Two new potentially important finds of uranium 
have been made, in Franoe and in Canada The French 
■trike, aooording to Frederic Johot-Curie, Director of 
the French Atotnio Energy Commission will make 


Franoe self sufficient- in uranium Franoe has had to 
depend on imports or very low grade domestio ores 
Its new find is a vein of pitchblende bearing 20 per 
oent uranium near St Sylvestre, a village m Central 
Franoe 

The Canadian discovery, on the Lake Superior 
shore 70 miles from Sault Ste Marie, was made late 
last fall, shortly before winter ended prospecting acti 
vities Samples of its pitchblende nave assayed as 
high as 59 per oent uranium (Scientific American, 
Apnl, 1949) 

A NEW NEUTRON COUNTER 

A small atom smashing devioe has been developed 
by the Westinghouse Electric Corporation to detect 
and oount neutrons Neutrons defy all ordinary me 
thods of detection and study since they carry no elec 
tncal charge and cannot be detected directly by elec 
tncal means The Westinghouse scientists took ad 
vantage of the atom splitting qualities of the neutron 
to devise a method for trapping them In the neu 
tron counter, a small amount of uranium 235 is mixed 
with a special light-producing phosphor The mix 
ture is coated on the surface of an electron—multi 
pher photo tube The whole device is contained with 
in a metal oylmder which itself is lined with a 2' thick 
wall of paraffin to slow down fast moving neutrons 
When a neutron passes through the paraffin shield and 
strikes the uranium phosphor film on the tube, it splits 
the uranium atom or atoms In the tiny explosion 
which takes place, nuclear fragments are hurled off 
and strike the phosphors, producing light rays These 
light rays in turn produce electrons which then are 
multiplied a millionfold and collected at the end of 
the tube Thus neutrons recorded as flashing peaks 
of light on a fluoresoent screen oan be observed directly 
or the electrical impulses oan be transmitted to elec 
trio circuits to give an aoourate oount of the atomio 
explosions taking plaoe The new detector oan count 
the particles cast off by the exploding atoms at the rate 
of 100,000 a second—fifty times faster than the stan 
dard Geiger oounter (Jour Frank Inst, April 1949) 


A NEW PLOUGH 

A new plough has been designed m the Indian 
Agricultural Research Institute, New Delhi, in which 
the draught of two similar country ploughs coupled 
together m a certain way fell considerably short of that 
required for a single plough of the same design As a 
result of this factor it was decided to investigate the 
possibility of designing a double dm plough capable 
of operation by a single average pair of bullocks 

The new plough as finally designed is simple in con 
■truotion and oonsista of the bottoms only of standard 
dest ploughs, suitably ooupled together by means of an 
angle iron frame work and pulled by a single oentral 
beam The ploughs are so spaced in relation to each 
other that identical furrow* are out and cany out in 
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one operation similar work as would be performed in 
two operations by a single standard plough 

This new plough is comparatively light, its weight 
being approximately 60 per oent heavier than a single 
plough, thus an average ploughman can easily lift 
and carry it as required for ordinary operational pur 
poses The draft is, as already stated, tolerable, as 
instanced by trials in hand dry land, ploughing 4}' 
6' deep, ana using local Delhi plough bottoms the draft 
did not exceed 260 lbs The draft of a single similar 
plough under identical conditions was 156 lbs 

The merits of the new plough are obvious 
Bullocks, in many instances and so far as ploughing is 
concerned are under loaded and there is considered little 
doubt that this new plough is capable of being operated 
by a single pair over considerable area in this country 
without undue extra effort and its daily output will bo 
practically double Taking an extreme whore due either 
to soil conditions or capacity of bullocks it is only 
possible to operate for 3 or 4 hours instead of 6 or H 
that is for only half of the usual daily working per od 
the out-turn, of work will be similar as for a full day and 
the cultivator given extra time for relaxation or 
alternative work In the case of a further extreme 
when soil conditions make the operation of the now 
plough impossible, this could be done as before with 
a single plough and subsequent second and third opera 
tions done m half the time with the new plough 

Seasoned ploughmen who have used the new plough 
are enthusiastic about it and state that in operation 
it is easier and less tiresome to handle due to its stable 
ness’ when in work or simply—it works itself 

When in production it is estimated that its cost 
will not exoeed that of a single plough by more than 50 
per cent Thus it will be cheap It is simple in cons 
traction and easilyirepaired or even constructed by the 
village blacksmith or carpenter and may well prove 
to be of great value in the effort being made today 
to increase food production and at the same timo easo 
and improve the work of the Indian cultivator 


INDIAN PHYTOPATHOLOGY 

With modern methods of intensive cultivation of 
agricultural, forestry and horticultural crops, new and 
potent enemies of cultivated plants .hitherto not so 
oommon, made frequent appearance and took their 
tolls of the fruits of the hard labour of the farmer 
Increasing attention was therefore beginning to be paid 
to the study of the nature of the damage, the extent 
of loss, tiie causes of such maladies and to dense 
measures to save the crops from such losses Through 
the laborious investigations of several generations of 
workers all the world over, the study of plant diseases 
and the methods of their control gradually developed 
into an exact scienoe with its own methods and techm 
ques with the turn of the present century 


Spectacular has been the rise and development of 
plant pathology in North America, where agriculture 
u organized almost as an industry There plant 
pathology has, for the past several decades become 
separated from the customary department of botany, 
many of the leading colleges and universities inUSA 
and Canada have now separate department of plant 
pathology with adequate teaching staff and research 
facilities m different branches of plant pathology 
itself 

It is a happy sign, particularly when India needs 
to save from depredations of moulds diseases and 
decay whatever crops she produces, that Indian workers 
are organizing themselves into a well knit body for 
the purpose of promotion of the science of plant patho 
logy m India and actively contributing their share 
for the protection of agricultural wealth of the country 
by dissemination of exact knowledge on the subject 
and promotion of original research 

Despite the specific meaning of the name of the 
journal, it publishes articles, besides those on plant 
pathology, on mycological and plant bacteriological 
topics as well The first issue of Indian Phytopatho 
logy, (published by the Indian Phytopathological 
Sooiety, Pusa Buildings, New Delhi), just received 
oontams a number of interesting articles being results 
of investigations by Indian workers on a few important 
problems in the country vtz, late-bbght of potato 
unseed rust, //elminthospormm disease of nee etc The 
present issue contains Hfl pages and is nicely 
printed on art paper Editing has been well done 
though several typographical and a few other minor 
errors have occurred here and there Uniformity has 
however, not been observed in the style ofabbrevia 
ting names of periodicals under References 

The Indian Phytopathological Society, and espe¬ 
cially its Secretary and Editor in Chief, Dr B B 
Mundkur deserve congratulations for the courage and 
labour undertaken to venture a new technical journal 
under present condition of scarcity of paper and high 
oost of printing The Journal will appear twice a year 
and the subscription is fixed at Rs 14 per annum 

The Journal is highly commended to all agricultural 
institutions, plaoes of advanced learning and reference 
libraries 

LADY TATA MEMORIAL TRUST 

The Trustees of the Lady Tata Memorial Trust 
announce the award of the following Scholarships 
and Grants for the year 1949-60 

1 International Awards for research in diseases 
of the blood with special reference to Leucaemias 
Dr M C Besets, Part*, France, Grant of £260 
4m research expenses Dr J Btchel, Aarhus 

Denmark, Grant of £300 for research expenses 
Dr Pierre Cazal, Montpellier, France Grant of 
£130 for research e±$enses Dr J Clemmtsen, 
Copenhagen, Denmark, Grant of £100 for research 
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expenses; Dr C. F. M. Plum, Copenhagen, Den¬ 
mark, Scholarship of £450; Dr SI. Kelemen, 
Szeged, Hungary, Grant of £200 for research ex- 

S mses ; Dr Edith Paterson, Manchester, England, 
rant of £250 for research expenses ; Prof.Eaoardo 
Storti, Pavia, Italy, Grant of £200 for research 
expenses ; Professor Charles Oberling, Paris, France, 
Grant of £200 for research expenses ; Dr Jagdxsh 
Chandra Mehta, Agra, India, Grant of £250 for 
research expenses; Dr Pascou Atanasiu, Rouma¬ 
nian, working in Paris, France, Scholarship of 
£400 ; Dr. Gunther Schallock, Munster in the British 
Zone, Germany, Grant of £270 for research expenses. 

II. Indian Scholarships of Rs. 250/- per month 
each for one year from 1st July 1949 for scientific 
investigations having a bearing on the alleviation of 
human suffering from diseases. 

Mr. Qangagobinda Bhattacharya, M.Sc., (Cal.), 
Research on Experimental Alloxan Diabetes, 
Presidency College, Calcutta ; Mr. Bimal Kumar 
Sur, M.Sc., (Nagpur), Further research on lucerne 
and search for other leafy vegetables of high sup¬ 
plementary value to poor South Indian diet, 
Central Food Technological Research Institute, 
Mysore; Mr. K. Ramamurti, M.Sc., (Lucknow), 
Further research on rancidity in Indian Edible 
Oils with special reference to the deleterious effects 
of rancid dietary flat, Biochemical Laboratories, 
Indian Institute of Science, Bangalore, Mr. 
Gauranga Roy, M.Sc., (Cal) Studies on the 
Mechanism of Blood Coagulation, University of 
Calcutta; Jlfr D. V. Siva Sankar, B.Sc., To carry 
on research and work out a method for the 
estimation of Vaccinic Acid in Indian Oils and 
Fats and investigation of its growth-promoting 
action, Biochemical Laboratories, Madras; Mr. 
P. R Srinivasan, M.Sc., (Banaras), Research 
on Protein Metabolism in relation to growth 
and age, Nutrition Research Laboratories, Coonoor. 


ANNOUNCEMENTS 

Trofim Lysenko has been given a First Stalin Prize 
(209,000 roubles), for 1948, for scientific research in the 
sphere of advanced Michurin Biological Sciences. 

Dr S. D. Chatterjee of the Bose Research Institute, 
Calcutta, and Dr. D. Sharma of the Allahabad Uni¬ 
versity have been awarded Post-doctorate Fellow¬ 
ships by the National Research Council of Canada 
for research in Physios in the Council’s Laboratories 
at Ottawa. The Fellowships carry an annual stipend 
of $2,820 each. 

Dr Harish Chandra, formerly of Allahabad iJniver- 
eitjr and now at the Institute of Advanced' Study, 
Bnnoeton, New Jersey, has been awarded Frank B. 


Jewett Fellowship by the American Telephone and 
Telegraph Co. The Fellowship carry an annual stipend 
of $3,000 to the recipient and $1,500 to the Institution 
at which he chooses to do his research. 


Dr B. R. Seth of Hindu College, Delhi, will be 
serving as Visiting Professor of Applied Mathematics 
at Iowa State College during current year and will 
give courses in elasticity and hydrodynamics in the 
winter and spring quarters. 


Dr D. Chatterjee until reoently Botanist for India 
at Kew has been appointed Systematic Botanist at 
the Indian Agricultural Research Institute, New Delhi 
(See Science and Culture, 11, 134, 1945). During 
the three years of his servioe at the Kew Gardens he 
has published a number of research papers in this country 
and abroad. He has also regulariy contributed to 
Soiancw a»d Cultoh®. 


During the summer of 1948 Dr Chatterjee repre¬ 
sented India at the Utrecht Conference on Botanical 
Nomenclature and later toured several European 
countries, and worked in a number of well-known 
herbaria and has thus gained considerable experience 
in Herbarium organization. 


Dr J. C. Saha has been appointed as Plant Patho¬ 
logist to the Directorate of Plant Protection, Quaran¬ 
tine and Storage, Ministry of Agriculture, New Delhi. 
Formerly a Lecturer in Botany, Presidency College, 
Calcutta, Dr Saha was sent in 1946 by the Central 
Government for special training in Plant Quarantines 
in the United States, Canada and England. 


The United Nations Scientific Conference on the 
Conservation and Utilization of Resources will open 
its three-week session at Lake Success, New York, 
on August 17th. This will be the United Nations' 
first step toward mobilizing scienoe few the purpose 
of raising the Worlds’ standard of living. The 
U.N.8.C.C.U.R. has asked 650 scientists to prepare 
papers on subjects ranging from projects for producing 
synthetic fuels to harnessing the wind for electric 
power. The conference will hold following sectional 
meetings; (a) Mineral Resources, (6) Fuels and Energy, 
(e) Water, (d) Forests, (s) Land Resources, and (J) 
Wildlife, Fish and Marine Resources. 


Dr Frans Verdoom, who has been Director of the 
Los Angeles State and County Arboretum at Arcadia 
near Pasadena, California, (See Science and Culture 
14,380,1949, returned to his editorial, historical, 
and international relations work at Waltham, Massa¬ 
chusetts on Apid 15,1949, 
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LETTERS TO THE EDITOR 

[The Editore art not responsible /or ike views expressed in the letters.) 


NOMENCLATURAL CHANGES OF SOME COMMON 
PLANTS OF THE CUCURBIT ACtAE 

In pursuanoe of the international rules of nomen¬ 
clature formulated by the International Botanical 
Congress in Vienna (1905), in Brussels (1910) and in 
Cambridge (1930) and subsequently adopted and re¬ 
vised by the Congress held in Amsterdam (1935), the 
specifio names of many oommon horticultural and eco¬ 
nomic plants need revision. The sooner this revision 
is attempted, the better it will be for research workers 
the wcrld over. The scientific names of at least the 
economic plants must be stabilized onoe for all. The 
matter demands immediate attention of the taxono¬ 
mists. This revision will certainly be appreciated by 
all workers, particularly by those engaged in resear¬ 
ches on economio plants. 

While engaged on a taxonomic study of the Indian 
Gucurbitaceae the author endeavoured to arrive at 
the correct names of all the species occurring in the 
area surveyed. The names of the following common 
genera and species have been changed in the light of 
international rules. 

Genus Colocynthis Ludwig. Up till now this genus 
is known as Citrullue after Forskal . 1 This name has 
been adopted by authors in different countries of the 
world, and the fact that Ludwig* had published the 
genus Colocynihis (= Citrullue ) earlier in 1757 was 
overlooked. There are four species in this genus, all 
of which therefore need renaming. The correct names 
of these species with their more important synonyms 
are noted under: 

1. COLOCVKTHIB CiTBCLLUS (Linn.) O. Kuntze, 
Rev. Gen. I (1891) 250; Thellung, FI. Advent. 
Montpellier (1912) 493. (The Common Water 
Melon). 

ayn. Cucurbita Citrullue Linn Spec. PI. ed 1 (1753) 
1010, ed. 2 (1763) 1435. 

Citrullue vulgaris Schrader in Eckl. et Zeyhor, 
Enum. (1836) 279, in Linnaea XII (1838) 
412. 

2. Colooyrthis VUZXUBXS Schrader Ind. Sem. 

Hort. Gotting. (1833) 2; O. Kuntze Rev. Gen 
I (1891) 250; Thellung, FI. Advent. Montpel¬ 
lier (1912)494. (The Cdocynth). 

ayn. Cucumie Cohcyntkis Linn, Spec.’ PI. ed. 1 
(1753) 1011, ed. 2 (1763) 1435. 

Citrullue otocynthis Schrader in Linnaea XII 
(1838) 414. 

8. OoLOonrems Nauoqouu (Sond.) O. Kuntze 
Rev. Gen. I (1891) 266. 


ayn. Cucumie Naudtnianue Sond. in Harv. et Bond. 
FI. Capons. II (1862) 496. 

Citrullue Naudtnianue (Sond.) Hook. f. in 
Olive FI. Trop. Afr. II (1871) 549; Cogn. in 
DC. Monog.Phan. Ill (1881) 511. 

4. Colocynthis EciRRHosus (Cogn ) comb, nov, 

ayn. Citrullue ectrrkoeus Cogn. in Verb. Bot. Ver. 
Prov. Brandenburg XXX (1888) 151, in 
Engler’s Bot. Jahrb. X (1888) 270; Cogn. 
und Harms in Das Pfianzenr. IV 275. II 
(1924) 115 

Lao bn aria leucantha (Duch.) Rusby, Mem. 
Torr. Bot. Club. VI. (1896) 43; Merr. Inter- 

r . Herb. Amb. (1917) 493, Enum. Philipp. 

PI. Ill (1923) 548, Trans. Amer. Phil. 
80 c. n. s. XXIV, 2 (1035) 380 (The Bottle 
Gourd). 

syn. Cucurbita lagtnarta Linn. Sp. PI. ed. 1 (1753) 
1010, ed. 2 (1763) 1434. 

Cucurbita leucantha Duch. m Lam. Encycl. 11 
(1786) 150. 

Lagenaria vulgaris Seringe, Mem. Soc. Phya. 
Hist. Nat. Geneve III. 1 (1825) 25, t 2. 

LtTVFA tuberosa Roxb. Hort. Beng (1814) 104, 
FI. Ind. (1832) 717. 

Syn. Momordxca tuberosa (Roxb.) Cogn. Monog. 
Phan. Ill (1881) 454; Cogn. und Harms m 
Das Pfianzenr. IV. 275. II (1924) 49. 

Momordxca Cymbalarxa Fenzl in Kotscby, Iter 
Nubic. n. 149; Naud, in Ann. Sc. Nat. 4 
Ser. XU (1859) 134; Clarke in Hook f. FI 
Brit. Ind. II (1879) 618. 

C. B. Clarke* transferred this species to Momor- 
dica after Fenzl (l c.) in Hooker’s Flora of 
British India. This transference has been 
agreed upon by Cogniaux 4 , and, accepting 
Roxburgh’s 1 earlier publication, he made it 
a new combination Momordxca tuberosa 
(Roxb.) Cogn. The fruit, however, of this 
species never agrees with those of Momor- 
dica. Roxburgh (I.c.) has very clearly elu- 
cidated this point. I have examined the 
specimens of this species very carefully, 
and I am unable to refute Roxburgh’s ob¬ 
servation. The fruit is never angular or 
ribbed in Momordica, whereas these are com¬ 
mon features of Luffa. The absence of true 
cystolith in the lower epidermis of the leaf 
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in Luffa tubcrosa —a character oommon in 
Momordxca —gives an additional support of 
its identity with Lujfa. 

The author acknowledges his thanks to Mr. H. K. 
Airy Shaw of the Herbarium of the Royal Botanio 
Gardens, Kew, for kindly helping him with references 
of Colocynthis. 

H. L. Chamuvabty 

Botany School, 

The University, 

Cambridge, 10-3-1940. 


* Forakal, P. Flora Aegyp. Arab, 167, 1776. 

* Ludwig, C G Inst. reg. veg. ed. 2. 139, 1787. 

• Clarke, C. 13. in Hook. f. FI. Brit. Ind. II, 618, 1879 
« Cogmaux, A. in DC. Mo nog. Phan. Ill, 464, 1881. 

• Roxburgh, W. FI. Ind. 717, 1832. 


THE DECOMPOSITION OF KVROH1 ALKALOIDS 

Basu and Mithal l , * have shown that the process of 
assay of Kurchi alkaloids as recommended in the Indian 
Pharmaceutical List, 1940, is defective They sugges¬ 
ted a method by which alkaloids can be extracted from 
the bark with least possible contact of strong alkali. 
The total alkaloids were estimated by following volume¬ 
tric method of Lowdell* for assay of emotme. 

It appears that Kurcht alkaloids are decomposed 
either by heat or due to long contaot with alkali or 
due to both reasons. 

We have done a senes of experiments to ascer¬ 
tain the causes of decomposition of Kurchi alkaloids. 
In all the experiments one sample of Kurchi bark was 
used. 

% total alkm- % total alka- %alkaloidal residues ss deter- 
loida as deter- loida u deter- mined volumetrically 
mined by mined by volu- 

I.P.L. method metric method I.P.L. method Baau A Mithal’s 
Basu A (a) method 

Mithal 

A B CD 

Tm 2A0 0.89 1.22 

2.36 2 46 0.87 1.26 

2.30 2.47 0.89 1 26 

(a). The alkaloidal residue obtained after evaporating 
the solvent was dissolved in exeeee aoid and titrated with stan¬ 
dard alkali. 

The values obtained both by gravimetric method 
of I.P.L. (Column A) and by volumetric method of 
Basu A Mithal (Column B) are almost the same and 
truly represent the total alkaloidal content in the bark. 

It is also obvious that the Kurchi alkaloids are 
decomposed by heat (compare columns A and D. 

The higher values of alkaloidal oontent in the resi¬ 
due obtained in Basu A Mithal’s method (Column D) 


in comparison with I.P.L. method (Column C) indi¬ 
cates that longer contact with strong alkali further 
decomposes the alkaloid. Basu A Mittal's method of 
extraction avoids long contact with alkali. 

The Kurchi alkaloids are decomposed by heat 
and strong alkali. 

S. B. Sen Gupta 
A. B. Dutta 

Standard Pharmaceutical Works Ltd. 

Calcutta, 29-3-1949. 

1 Basu N. K. and Mithal B. M. Ind. Jour. Pham. 1947. 

• Basu N. K. and Mithal B. M. Ind. Jour- Pharm. (July-8ept), 

1947. 

* Lowdell D P. Pharm. Jour. March,*!946. 


NUTRITION OF THE YOUNG STAGES OF 
ESTUARINE FISHES OF MADRAS* 


Along the coast line of the Madras Presidenoy, 
there are several estuaries, bays, lagoons, backwaters, 
marshes and mudflats, which afford facilities for fish 
farming Several species of the estuarine fishes are 
also suitable for acclimatization and culture in inland 
waters. These two aspects of fishery development 
cannot be successfully pursued without an intimate 
knowledge of the food and feeding habits of the fish 
concerned. Of the work so far done on the nutrition 
of the young stage of estuarine fishes, those of Job 1 
Mookerjee, Ganguly and Sircar*, and Setna and Kul- 
kam* are of special interest. In the present note the 
food of the fry of 14 species of estuarine fishes of Madras 
is given. 

The food of 300 specimens of Slops saurus, Linn., 
examined by me consisted chiefly of email fishes like 
Stolephorus and Oobius, and Crustacea like Aeries, 
young Penaeus, Leucifer, Mysis and Bhopalophthalmus. 
A similar diet is observed m the case of Laics calcarifcr 
(Bloch) and Lutjanus lineolatus (Rupp.). But, in the 
case of the former the piscivorous tendency is more 
notable, and specimens of Oryzias, Aplochcilus and 
SpralcUoidcs have been found in the stomach of over 
75 individuals. Diagramma crassispinum, Rupp., 
feeds mainly on aquatic insects and their larvae, though 
packets of fish scales, polychaete worm ( Marphysa) 
and filaments of Oscillaioria also occurred in some of the 
60 stomachs examined. Megalops cyprinoides (Brous- 
sonet) and Therapon jarbua (Forakal) have a diet of 
smaller orustaoea such as Aeries, Caridina, Mysis, Cyclops 
Diaptomus Cyprxs Evadnc, Daphnia, Nauplius and 
Megalopa larvae, with diatomB and algal filaments as 
minor items. Chaws chaws (Forakal), Ambassis com * 
mersonii, Cuv. A Vah, Mugil dussumieri, Cuv, A Val., 
and M. oeur, Forakal., are almost entirely plankton 
feeders. The planktonic organisms which usually en¬ 
ter their diet are Hemidiscus Navicula Pleurosigma, 
Thalassiothrix, Coscinodiscus, Fragilaria, Nitzschia, 
RhixosoUnia, Planktiorulla, CymbsOa, Chmphonma, 
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Ptnnularta, B%ddnlpk%a, CenUtutn, Pendtmum, Tin- 
itimus, larval bivalves, Lhaptomue, Aearba, Evadne, 
Acetee, Mye »», Leucifer, Nauphva and Megalopa larvae 
Sand grains, mud and filamentous algae are however 
present in the stomach of the M agile indicating occa 
atonal browsing habit Algal matter like Otdogonium 
Cladophora, Sptroqyra, Oscxllatona and Lyngbia pre 
dominated the stomach contents of 120 and 300 aca 
tophagus argua (Bloch) and Btroplue auratenata, Bloch 
Diatoms and micro-Crustacea were also met with in 
these speoios In 17/5 stomach of Gema fllamentoava, 
Cuv , fragments of gastropods and bivalve sheila were 
found to be common along with worms (Pertnerew, 
Marphyaa and Pdydora) and algae (Ceramium and 
Polynphonta) SiUago athama (Forskal) consumes 
chiefly polychaete worms, filamentous algae young 
prawns shrimps and amphipods 

The food and feeding habit of the young ones of 
the above species thus show interesting variations 
As piscivorous tendency is found in Elope eaurus LcUee 
calcanfer and Lutjanve lineolatus their culture require 
special attention 

P I Chacko 

Freshwater Biological Station 
Kilpauk Madras 
25 31049 

Job TJfc Indian Mu* 42 289 364 1940 

* Mookerjee H K Clanguly D N and Sircar A I’roe 33 
Indian Set Cong pt 3 132 1946 

* Hat no 8 B and Kulkm-ni C \ Jotr Bombay Nat Hut 

Soc 41 672 674 1940 

*Communicntod with tho kind permission of (he Director 
of Industries and Commerce Madras 


PSYCHOLOGICAL TESTING OF A SECTION OF 
RAILWAY LABOURERS FOR THEIR PLACEMENTS 
It is universally acknowledged that for our national 
well being the maximum production m all our Indus 
tries is an absolute necessity It is also being increa 
singly accepted that for the maximum production all 
available manpower should be employed in such a 
way that every man is given the job to which he is best 
suited by his ability, training and temperament In 
this matter of putting the right man to the nght job 
the science of psychology has rendered invaluable 
service in Europe and America, and It can do the same 
in this country 

Tho mam purpose of the present investigation 
was to find out how far psychological grading of the 
men as based upon the testing of ability and tempera¬ 
ment would correlate with their present placements 
In other words, an enquiry was made to see whether 
the workers should be where they were, or whether 
they deserved promotion, demotion or removal to some 
other department to do different kinds of job 

The tests administered were the following 
A. Intelligence teats * 


(a) Alexander Passalong test) Both are varieties 
(&) Dearborn Form Board test) of Performance 
) Test 

(c) A short verbal intelligence test This test 
was a slight modification of the one which 
was used for testing a large number of 
lower subordinates during the last war by a 
number of the staff of the Psychology Depart 
ment, Calcutta University 
B Mechanical Ability teat Stenquist Mechanical 
test 

C Temperament teat Neurotic questionnaire tost 
of the Department of Psychology, C U 
Every labourer tested was individually interviewed 
to ascertain home life, family condition, ambition m 
life, hobbies, feeling toward neighbours and supervi 
sing staff, etc 

The records of ment rating, * e , estimation of the 
actual work of the labourers by their supervisors, wore 
collected as far as possible, 

The one hundred persons examined were composed 
of 30 semi skilled and 70 unskilled workers employed 
by the E I Ry at Chitpore and Barrackpore Railway 
yards The age range vaned from 18 to 50 years 
The results of testing showed that most of the semi 
skilled ones were of good mtelhgenoe and possessed 
high mechanical ability Their placements left little 
to be desired »e they were fittingly placed by their 
employers A few cases of discrepancy which were 
noticeable amongst this class of persons could be attri 
butod to their temperamental difficulties 

With regard to the unskilled persons there was 
practically no correlation between their intelligence and 
special ability with their supervisors’ estimate about 
them in many cases Some amongst them were found 
to possess better abilities but they were not exerting 
to the full measure m their work which was perhaps 
not interesting to them, and hence they had been left 
unnoticed They present cases of wastage of good mate 
rial Some others are too low in intelligence and inca¬ 
pable of absorbing instruction and improving They 
should not be where they were 

Tamos I and II show the goading ruriMTioi under bit 

rKRKNT NEEDS or TB* TWO OBOUPS or PERSONNEL, SEMI SKItXKD 
AND UNSKILLED RESPECTIVELY 


Table I 
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Tinn m in IV show tun rt bcxntao* of ©mckbpaht a wo 

WOK DISCBKFANT KIN OF THB QBOUW BBSPBOTIVELr 

Tim nr 

Mo discrepancy Discrepancy 

Temperament Other mesons 

78% 10% 17% 

27% 

Table IV 

No discrepancy Discrepancy 

Temperament Other reasons 

48% 18% 33% 

« 1 % 

Tables III and IV show the percentage of discrepant 
and non discrepant men of the groups respectively 
For skilled and semi skilled jobs the workers should 
have intelligence and mechanical ability along the 
average and they should be temperamentally balanced 
It has to be noted that the group of skilled or unskilled 
workers tested was a selected one The group of un 
skilled workers was fairly representative in character 
Amongst them 60 per cent of the men arc not adjusted 
to their jobs 

Thus the percentage of fit workers would have 
increased had the recruiting been based on suitable selec 
tion The desirability of introducing psychological 
teste for selection of personnel m older to mitigate 
wastage and bring about more harmonious adjustment 
of the worker to their jobs should receive the considers 
tion of the railway authorities 

Thanks are due to tho railway authorities for the 
facilities given for testing a section of railway personnel 
and for the help reoeived from the Department of 
Psychology, Calcutta University 

(Miss) Usha Bhattacharji 

Department of Psychology, 

University College of Sciepce and Technology, 
Calcutta, 29 4-1949 


ON CERTAIN UNSYMMETRICALLY SUBSTITUTED 
DIAMINO DIPHENYL SULPHONES 

Since the observations of Buttle et al 1 and of 
Foumeau et al* an the activity of 4, 4 —diammo di- 
phenyal sulphone, numerous derivatives of tins sulphone 
nave been synthesized m an effort to reduce its toxicity 
for its application in the treatment of leprosy 3 and 
tuberculosis V Appropriate substitution of the amino 
groupings may not only diminish its toxicity but also 
help in enhancing its chemotherapeutic activity (cf, 
Mingoia and Berti,* Bauer/ and Calloman and Raiziss ) 1 
Accordingly, certain derivatives of 4,4'—diammo 
diphenyl sulphone of the types (i) RCONH C, H, SO. 
C.H.NH CO R' (u) R CH*=N C, H. SO, C, H« 
N—CH Jl' and (iii) R 00 NH CH SO C H4 N=CH R' 


are being prepared in the expectation that In the system 
they may undergo fission m a preferential way giving 
rise to a mono amino derivative so essential for the 
biological reaction *> w 

4 Acotaramo-4' ammo diphenyl sulphone prepared 
according to Raiziss et al, 11 treated with omnamio, 
salicyl, p hydroxy benzaldehyde and anualdehyde m 
alcoholic solution for about an hour when derivatives 
of type (in) separated in deep yellow to orange crystals 
The 4 acetamino 4' salicylidine amino diphenyl sul- 
phono, for example, melted at 243 244°(Found N, 
7 28 C S1 Hj, 0 4 N, S requires N, 7 1%) The corres¬ 
ponding symmetrical disalioyhdme derivative of diammo 
diphenyl Hulphone has been found by Calloman and 
Raiziss* to be superior to diasone (the diformaldehyde 
sulfoxylate denvative) in certain respects and the 
4 ammo-4 sahcyhdme ammo diphenyl sulphone has 
been found to melt 11 at 222 223° (Found N, 7 47 , 
C 1B H, # O, N, S requires N, 7 97%) The 4-acetamino 
4 amino diphenyl Bulphone again on refluxing with 
cinnamoyl chloride in alcoholic solution for an hour 
afforded the 4 acetamino-4 cinnamoyl ammo diphenyl 
sulphone type (i) m p 234 236° , whereas the other 
type (n) of the sulphone derivative is being prepared 
from 4 ammo 4 arylidene ammo diphenyl sulphone 
with appropriate aldehydes, thus 4 cmnamyudene 
ammo 4 salicylidene ammo diphenyl sulphone is being 
found to melt at 164-165° (decomp) The diacyl 
derivatives are not soluble in water whereas the other 
compound might be converted to water soluble denva 
tive by reaction with sodium bi sulphite The character¬ 
istics of these compound are beings described elsewhere 

U P Basu 
K R Chandran 

Bengal Immunity Research Institute, 

Calcutta, 20 5 1949 

< Buttle et al. Lancet, 232, 1881, 1837 

• Foumeau, et al, Compt Bend , 204 1788, 1887 

• Muir, Trane Boy Soo Trop Med St, Hyg , 41, (8), 676, 1848. 

< Barry and McMalley, Nature, ISO, 48, 1848 

• Brownlee, Lancet, tt J81, 1848 

• Mingoia and Berti, Chem Abe, 39, 2067, 1848 

• Bauer J Amer Chem Sac , 10, 2264, 1848 

• Calloman and Baucis*, Am Sev Tubere , S3, 874, 1946. 

• Smith et al, Proc Soe Bxpti Btol Med, 04, 261, 1847 
’« Klotc, J Amer Chem Soe, 60, 469, 1844 

*• Bautin et al, J Amer Chem Soe., 01, 2768, 1938. 
it Jam et al, Sciinck akd cxjltubb, 11, 667, 1846. 


DIRECTIONAL OBSERVATIONS OF DISTANT 
ATMOSPHERICS DURING SUNRISE I 

A theory explaining the maxima in the number 
and strength of distant atmospherics about the time 
of ground sunrise and sunset was given by one of 
us 1 a few yean ago A method* based on this 
theory has also been developed for locating distant 
thunderstorms by observing toe time of occurrence of 
the atmospherics maxima, when the thunderstorms 



LETTERS TO THE EDITOR 


35 


July, 1949 

prevail over a period of tune oovering sunrise or sunset 
The object of the present communication is to present 
some typical directional observations of atmospherics 
about the sunrise time in the months of May and June 
of 1947 and to show that there is good agreement be 
tween the locations as computed from the directional 
observations of atmospherics and those obtained from 
the available meteorological data 

Aooordmg to the method already referred to, the 
location of a distant thunderstorm centre is obtained 
from the following equations 


AT « 4* + 2 (.-J r ) 

R cos A r + H„/cbs A r 
008 * == HcosA7 + Hg/cosAr 



(1) 

( 2 ) 

(3) 


where (180°—^) denotes the angle between the two 
tangents on cither side of the ozonosphere from the 
point of reflexion in the ionosphere AT is the difference 
between the ground sunrise time and the time of occur 
renoe of the atmospherics maximum, a the observed 
angle of arrival of the atmospherics. A, l. & (A r K) 
represent the latitudes and longitudes of the source of 
the thunderstorm centre and the receiving point res 
peotively, H 0 and HE are the heights of the ozone lay< r 
and the E layer, and R the radius of the earth 

The formula (1) prefers to a single reflexion at the 
ionosphere The lower (positive) sign of the formula 
is to be considered when AT exceeds 4 <f> minutes In 
this case the thunderstorm centre is to the east of the 
receiving point When AT is zero or less than 4 <j> 
minutes, the upper (negative) sign would be taken 
and it is to be mforred that the thunderstorm centre 
is to the uwt of the receiving point 

If there are successive reflexions between the ground 
and the ionosphere there should be maxima one after 
another at regular intervals of tune The difference 
between the ground sunrise time and the time of occur 
renoe of each maximum and also the interval between 
the successive maxima for double reflexion, simultaneous 
single and double reflexions, triple refloxion etc can be 
easily worked out 


The directional measurements were earned out 
at Daoca, East Pakistan on 1000 metres with a Cathode 
ray tube D/F equipment for 32 days in May and June 
1947 Observations of the direction and magnitude 
of the linear response every 2 minutes on the oecillo 
graphic screen were made for about 45 minutes before 
and about 20 minutes after the ground sunrise The 
meteorological data regarding thunderstorms showed 
that thunderstorms occurred at one or more of the 
meteorological stations during the period of observations 
oovering the sunrise time for twenty seven out of the 
thfity two days of observations. The directions of tho 


meteorological centres whioh recorded local thunder* 
storms during the sunrise period were found with re* 
ferenoe to Dacca (Lafc 23° 7 N, Long 90° 4E ), and 
for these specified directions, the number and total 
strength of the atmospherics in 2 minutes were plotted 
against time The maxima m the number and the 
maxima in the total strength of Hie atmospherics 
were found to appear at the same tame Six typical 
sets of observations are illustrated in Fig 1 



Fig 1 


Direction* measured in degrees with reference to 
North in the clock wise sense 

A Oauhoti (Assam) 

B Nsgarooil (Madras Presidency) 

C Snmongal (Assam) 

D Ongole (Madras Presidency) 

E * Abpore (West Bengal) 

F Sambalpur (Orissa) 

The arrow indicates the time of ground sunrise 

The location of thunderstorm centres computed from 
the tune of occurrence of the atmospherics maxima 
are found to agree well with the thunderstorm data 
This is shown in Table I Computation is based on the 
value 0 being 6°3 which is obtained from (2) by taking 
the ozone layer and Hie E layer heights to be 40 km, 
and 90 km respectively 
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It ia to be hoted that the obaetved atmospherics 
maxima indicated the occurrence of thunderetorras 
m all directions up to a range of about 2000 km The 
locations of thunderstorm centres at places other than 
the meteorological stations are however not given 
m the table The maxima marked A,B,C,D,E and F m 
fig 1 indicate thunderstorms which occurred at certain 
meteorological centres during the period of observations 
covering the sunrise time Only in four or five cases 
out of nearly forty the recorded thunderstorm did not 
cause the expected maximum This must be due to 
longdistance or mildness of the thunderstorm discharge 


STUDIES IN THE CATALYTIC PRODUCTION OF 
BUTADIENE FROM ETHANOL, PART IV 

In continuation of our previous work 1 , *, * on the 
catalytic production of butadiene from ethanol by the 
Lebedev process, a new catalyst has been developed 
which gives proimang remits The catalyst consists 
of the components magnesium oxide, silica, aluminium 
oxide in the proportions 52—13 7—3 5 respectively 
Studies have been undertaken at two different space 
velocities The results obtained are given in tables 
1 and 2 (See p 37) 


Table 1 




Meteorological data regarding 
thunder*torm centres 


( omputod 

Number of 
reflexion 

Date 

Tims 

1ST 

Place 

Distance from 
Dacca 

Location 


(1) 5 5 47 

0000 

15855 

Gaohati (Assam) 

300 Km 

Lat 26011 N 
Long 91°47 L 

Lat. 26° 10 N 
Long 91°48F 

Single 

(2) 10 6 47 

0310 

0530 

Nagarooil (Madras 
Presidency) 

2205 Km 

Lat 8°11 N 

Long 77"29 E 

Lat 8°36 N 
Long 7B”48F 

Single 

(3) 30 5 47 

0536 

oYJo 




Lat 7”30N 
Long 70 48 F 

Triple 

(4) 31 5 47 

0000 

0800 

Snmangal (Assam) 

178 Km 

Lat 24 22 N 
Long 01-18 Is. 

Lat 24 48 A 
Long 92° 18 F 

Single 

<R) 8 0 47 

031# 

755555 

Ongole (Madras 
Presidency) 

1409 Km 

Lat 15 30 N 
I.ong HO 0 !! h 

Lat 14 « N 
Long 80 40 I 

Single 

(0) 11 0 47 

0417 

5357 

Alipore (West Bengal) 22 Km 

1-at 22”32 N 
Long 88 21 b 

lAt 22°42N 
Long 88”] 8 J 

Doubl 


0430 

<5351 

Sambalpur 

(Orissa) 

706 Km 

Lat 2D28N 
Long 84"! t 

Lat 19”42N 
Long 81 48 F 

Single 


There were evidences of multiple reflexion in the io¬ 
nosphere One case of triple reflexion marked (B 1 B* B*) 
m No 3 and one case of double reflexion marked (E 1 
* *) in No 6 are only shown in the diagram 

Our thanks are due to the Director General of 
Observatories of the India Meteorological Department 
for kindly supplying us with the thunderstorm data 

Banaras Hindu University, Banaras 8 E Khastoib 

Um\ ersity College of Scienoe ft 
Technology, Calcutta, R Roy 

20 6 1949 


> Khaatdr Scnwc* A Cpixum. 11 238, IMS 
Khastgir and Innas AU, Ini Jour Phyt 16, Part IV 309, 
1M2 

* Khastgir, Das Quota ft Ganguli, Natan 169, 573 1947 
Khastgir Das Gupta A QanguU, Ini Jour Pky* il Part IV 
169, 1M7 


It will be observed from these tables that a higher 

r e velocity is favourable to the production of buta 
e, for this catalyst The faster rate of delivery 
does not seem to affect the alcohol split as can be seen 
m columns 2 and 3 m tables 1 and 2 This indicates 
that the catalyst is very active, the comparatively 
lower yield of butadiene m the first senes of expert 
ments being due to the decomposition of butadiene over 
the catalyst zone owing to greater contact time, and 
denotes that a space velocity higher than 1 538 may 
give a better yield of butadiene without impairing tho 
aloohol conversion efficiency of the catalyst Expert 
ments in this direction are being undertaken 


To a solution of sodium silicate was added nitric 
acid uid this was followed by the respective metallic 
nitrate solutions The metallic carbonates were pre¬ 
cipitated over silica by the addition of a solution of 
potassium carbonate The precipitate was washed 
free of potassium nitrate and dried in an oven for 24 
hours. It was powdered to 100 merit and activated 
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Dkta fdr catalyst IV 
let aeries of experiincntfi 



Table 1 


Temperature 

378*0 400°( 425°C 450“0 475 ( 


1 Alcohol feed atoclc—absolute alcohol distilled over calcium 
3 Alcohol returned % 

3 Alcohol converted % (by ddTce ) 

4 Rate of delivery of alcohol -c c 'hr /g of the catalyst 
8 Gas collected on litres (at N T P) 

0 Composition of the gas (by volume) 

Unsaturated hydrocarbons 
Hydrogen 
Carbon monoxide 
Staturated hydrocarbons 
Butadiene 

7 Butadiene content of gas 

8 Yield of products expressed os % by weight of 
absolute alcohol converted 

Hydrogen 

Butadiene 

0 Production of butadiene on the basis of 
the theoretical yield from ethyl alcohol 
10 Process yield of butadiene 


80 ce 80 ec 60 co 80 cc 50 c 

42 31 18 11 3 83 3 15 3 10 

57 09 81 80 9 J 47 90 86 97 91 

0 789 0 789 0 709 0 709 0 787 

8 80 12 33 18 05 19 13 20 51 

57 03 69 28 84 23 82 97 48 92 

27 92 29 89 30 47 30 00 32 83 

1 30 1 65 2 91 2 70 2 82 

3 39 2 84 3 44 3 41 0 07 

24 11 23 16 19 39 19 91 15 09 

0 581 0 558 O 488 0 480 0 80 


0 70 1 04 1 72 1 17 1 01 

10 19 21 78 22 52 24 38 05 

27 59 37 11 38 37 41 52 3 >18 

9 34 17 83 21 71 23 80 20 21 


1 AHI 

Data for catalyst IV 2nd series of experiments 

1 Alcohol food stock absolute alcohol distilled over t ah min 

2 Alcohol returned % 

3 Alcohol converted % (by diffee ) 

4 Rate of delivery of alcohol—i c ; hr g of the catalyst 

5 Gas collected in litres(at N T P ) 

6 Composition of the gas (by volume) 

Unsaturatod hydrocarbons 
Hydrogen 
Carbon monoxide 
Saturated hydrocarbon < 

7 Butadiene content of gas g 1 

8 Yield of products expressed os % hy weight of 

absolute akohol converted 
Hydrogen 
Butadiene 

9 Production of butadiene on the basis of 
the theoretical yield from ethvl aJ ohol 

10 Process yield of butadiene 

for 24 hours at 375° 400°C Water was added to tho 
powder thus obtained and the catalyst caked out oil 
a Buchner, and dried When semi dry, pellets of the 
sue 7 to an inch approximately were made and dried 
in an oven for 24 hours at 100°C 65 grams of the oatu 

lyst were taken for these studies 

Our thanks are due to Prof B Sanjiva Rao for 
providing facilities for this work, and to Sir J 0 Ghosh 
for the keen interest evidenced in these studies 

R Sririvasan 
G D Hazba 

Pure and Applied Chemistry Department, 

Indian Institute of Science, 

Bangalore-3, 24 5 1949 

1 Srinivasan R and Haua G D, Science and CultubE, 14 
4*8-37, 1949 

* Srinivasan R and Haarn G D, Science and Culture. 14 
480 481, 1949 

Srinivasan R. and Haxra G D , Science and Cultube, 14 
US, 1949 

Leoedav S V, Russian Patent* no 24, 393, 193I t ami 
British patent no 381, 483, 1930, ' 


50ec 50cc >0tt 50( 50t r 

55 75 15 57 15 57 5 9) 170 

44 25 03 10 84 43 94 0 4 98 >4 

1 538 J 53H 1 538 1 538 1 538 

4 23 8 41 13 71 10 59 18 74 

41 34 48 12 54 59 50 55 49 20 

42 31 33 10 26 83 29 79 30 88 

3 37 1 07 2 55 2 02 3 10 

1 92 5 88 3 00 4 80 5 5) 

0 497 0 517 0 590 0 584 0 530 


0 93 1 02 1 (Ml 121 I 3 > 

12 14 17 00 24 01 20 30 20 21 

20 00 30 10 42 44 44 01 44 00 

5 37 11 14 21 03 24 78 25 74 


THE EFFECT OF N«OH AND UREA ON THE 

DIFFERENTIAL STAINING OF THE POLLEN 
GRAIN NUCLEI* 

A technique which would rapidly and differentially 
stain the pollen gram nuceli, and would be, at the same 
time, universally applicable, is a great desideratum 
Ace to-carmine technique, usually so handy, frequently 
fails to yield the results desired Tiwary 1 effected an 
improvement by pro treating the pollen grains with 
NaOH before staining with ace to-carmine Later, 
he evolved a variation of the method which gives still 
better results This consists m treating the pollen grains 
in oannine powder dissolved in NaOH and gradually 
warmed to dryness On subsequently adding suffi¬ 
cient 46% acetic acid to neutralize the alkali, a high 
degree of differentiation is automatically secured 

Now, It is wed known that addition of substances 
apparently inert themselves to fixatives and other 
reagents, has, for unknown reasons, a profound influ 
enw*. For instance, the incorporation of urea in Bourn’s 
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fixative In the well known Allens modification give* 
a superior fixation Kodam' also has used a mixture 
of NaOH and urea in the study of the Drosophila chro¬ 
mosomes We, accordingly, decided to try the effeot 
of adding urea to NaOH For this purpose the mixture 
used by Kodam (equal quantities of saturated aqueous 
solution of urea and I/N NaOH) was taken The 
results obtained have been satisfactory beyond our 
expectation 

Fresh pollen was treated with the above mixture 
on a slide and gently warmed to dryness Sufficient 
acoto carmine in glycerine was, thereafter, added 
Immediately, both the vegetative and the generative 
nuclei stood out brilliantly stained The nuclei were 
not only more deeply stained than when the pre treat¬ 
ment was done with NaOH only, but the vegetative 
nucleus was os brilliantly stained as the generative nucleus, 
a result as unexpected as it was satisfactory, and which 
ho far, has not been given by any other rapid technique 
However, it is necessary to mention that plaamolysu 
seems to ensue and affect the morphology of the nuclei 
adversely It is proposed to mako critical compara¬ 
tive studies in this connection at a later stage But 
for our immediate purpose, viz , counting the number 
of nuclei this is immaterial, and the results are all that 
could be desired 

To increase the contrast, the cytoplasm was stained 
with light green by a method of double-staining devised 
by us This will bo reported in duo course 

The above technique has been tried on the pollen 
of holanum nigrum We propose to use it on other 
pollens as well f 

N K Tiwaby 

ShANKEBJI SHBIVA8TAYA 

Botany Department, 

Bonaras Hindu University, Banaras 
1 0 1940 

•The flint note of the senes was published in Science Jo 
Culture 13 No 9 p 390 1948 

tThese studies have been financed by the Scientific Re 
search Committee of the U P Government 
1 Tiwary N K Sense* awd Oultub* 13 390, 1948 

* Baker John R. Cytologic*! Technique P 38 1943 
> Kodanl M Jour Heredity 33, 147 1941 

• Tiwary N K Proo Ind. So. Cong , Pt. 3 81, 194S 


ON THE EXISTENCE OF ROSSI SECOND AND 
THIRD MAXIMUM AND tHE ANOMALOUS 
ABSORPTION OF PHOTONS 

Since the report of a Rossi aeoond maximum of 
cosmic rays by Schmoiser and Bothe 1 at about 17cm 
of lead, there has been considerable controversy over 
its existence. It appears that this maximum is observed 
when the experimental arrangement is more favourable 
for detecting softer radiations of low intensity A 
slight effect of the dimension of the absorber may be 


due to obliquely incident cosmic rays Recently Clay* 
claimed to have definitely established its existence at 
about 10 cm of lead which he behoves to be due to 
Knock on electrons by mesons But the author* found 
Borne anomalies m the absorption of RaC gamma rays 
m lead The intensity was measured with a Geiger 
Muller counter In preliminary experiments to invest! 
gate the nature of secondary radiation, the counter 
was unshielded and placed at certain distances away 
from the source, the absorption ooeffioient between 16 
and 17 cm and 19 and 20 om was found to be appreciably 
below the theoretical minimum value A search m 
earlier investigations shows that 8oddy and others* 
actually obtamed a hump in the log intensity curve 
exactly where Rossi second maximum is obtained 
They interpreted this to be duo to some peculiar radia¬ 
tions generated in lead which manifest themselves in 
this locality and those could be eliminated by bringing 
the electroscope very near the top absorber 

Again the author carefully measured the absorption 
coefficient of RaC gamma-rays between 19 and 27cm 
of lead with the counter shielded with ono cm of lead 
and placed vertically at a distance 45 om away from the 
the source The absorption coefficient between 19 and 
20 cm was in agreement with theory but between 22 
and 24 cm it was far below the theoretical minimum 
value and there was a rise again between 24 and 27 om 
Starting from 10 06 as origin, the experimental data 
between 19 and 27cm follows the absorption law ap¬ 
proximately represented by the Polynomial 

j _ J#e -(1)( 570Jx- 05718x»+ 0047x») (1) 

If [i is the absorption coefficient 

j" fi dx =- 5703x- 05718x*+ 0047x* 
or it = 5703- 11430X+ 0141 x* (2) 

There is a point of inflexion at 2311cm given 
by ^ =0 , where the absorption coefficient e g 3445 

cm 1 is minimum The values of absorption coefficient 
calculated from (2) are given in the tablo below 


Table 


Thickness of Pb 

absorber in om 20 33 22 23 23 I 24 77 27 3 

Abaorotion cooffi 

owntmom < 4338 3863 3446 3832 6929 


But by ionisation measurement Mohr and Stafford* 
and more recently Clay (loc ext ) have reported a third 
maximum of cosmic rays between 20 and 24 om of 
lead This again corresponds to the region of minimum 
absorption coefficient of RaC gamma-rays stated above 

From these correspondences it is very likely 
that the Roan second and third masim m «d the 
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anomalous absorption of photon have the same origin 
and may be either due to two groups of short lived 
neutral particles of low mass or due to multiple scatter 
ing of photons It seems to the author that the for 
mer is the more probable cause and these may be 
either directly produoed by photons or indrectly by 
a positron-electron dipole behaving as a neutral particle 
before annihilation The author about a year before 
pointed out the importance of photons below critical 
energy on the experiments with penetrating cosmic 
rays and large penetrating showers it is usually assure 
ed that any cosmic rays detected under about 15om of 
lead absorber is only either due to mesons directly 
or indirectly or due to some heavier electrons This is 
an unwarrantable assumption as effects are noticeable 


3d 

through about 27 om lead with even photons of maximum 
energy only 2 4 Mev as emitted by RaC Now Qreisen 
and others* have also shown the importance of photons 
below critical energy in such investigations 

The author is thankful to Mr P Ghosh for his kind 
help m fitting the curve 

P K Smt Chaudhury 

Bose Research Institute 
Calcutta, 1 6 1040 

Schmemer K sn<l Bothe W Aolarwww 25 669 1937 

> Clay J Rev Mod Pkye 21 82 1949 

> Sea Chaudhury P K lnd J Phy 22 106 and 941 1948 

< Soddy and others Phil Mag 19 726 1910 (PI U Fig 10) 

• Mohr aud Stafford Proc Roy Soe A 183 64 1944 

• Graven Phy Art 73 1071 and 1063 1949 
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Theory of Propellers —By Theodore Theodorsen 

Ph D, McGraw Hill Book Co, London and New 

York Cloth 6*x9\ pp vni+164 1048, Price 

S3 50 

In a paper published m the Transactions of the 
Institute of Naval Architects (Vol 6, 1865 pp 13 30) 
William Rankin first Bowed the seeds of the propeller 
theory His work underwent a gradual development 
through the hands of Froude, Lanchester, Drazewiecki, 
Prandtl, Karman, Betz, and Goldstein The complete 
solution by Goldstein of the potential flow problem for 
a highly loaded single rotation propeller of small advance 
ratio formed the greatest single step in the evolution 
of the propeller theory from the classic axial momentum 
theory of Rankin and the simple blade element theory 
of Froude Sinoe this development m 1020, a number 
of contributions were made by Glaueret, Bairs tow, 
Look, Theodorsen, and others The accumulated work 
of Dr Theodorsen for the National Advisory Committee 
for Aeronautics, Washington, forms the bases of this 
book, and represents a truly classic contribution towards 
this highly complicated subject of propeller research 

Throughout the text the mam emphasis is focussed 
on the propeller wake infinitely far behind the propeller, 
and several new parameters are introduced to define 
this wake Beginning with a general introduction, 
the subjects treated are, study of the conditions for 
obtaining optimum loading, a review of Goldstein’s 
boundary problem for single rotation propel!ert for 
heavy loading and the derivation of new expressions 
for ideal thrust torque and efficiency Herein the 
author brings forth a new conception of “mass coe¬ 
fficient” which forma the basic parameter of propeller 
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theory It is visualised as the ratio of the cross sectional 
area of a pure axial jet to that of the propeller m ques 
tion, the jet having the same thrust and efficiency 
as the propeller After introducing this mass coe 
ffioient ’ methods of obtaining it experimentally by 
the use of eleotneal analogy of potential flow are dos 
cnbed, and the application of theory to actual design 
problems given, with brief discussions of special effects 
such as cavitation, compressibility, and dead water 
There is also a discussion on the problems of slipstream 
contraction, propeller selection, including conventional 
parameters and contour charts, and body interference 
on the propeller The elementary principles of fluid 
dynamics as related to the propeller theory is discussed 
m Appendix I, the actuator disk representation dos 
cnbed in Appendix II, and a list of standard symbols 
given m Appendix III In addition there is a good 
bibliography, and many useful tables and graphs, 
the latter including those of emulation function and 
mass coefficient for single and dual propellers with two 
to six blades This book is the first to give full atten 
tion to the recent advanoes m aerodynamic theory, 
and to obtain an exact treatment of the propeller 
theory from the ^Prandtl conoepts of the surface of 
discontinuity and the resulting induoed flow field The 
experimental technique of simulating the rigid vortex 
system of the propeller wake for an ideal dual rotation 
propeller by means of celluloid models having hehcoidal 
surfaces is described by the author, who bases his con 
elusions on his original work done in 1044 In this 
connection the reviewer would like to point out that 
the validity of the electrical analogy, though apparently 
in harmony with the theoretical concepts for single- 
rotation propellers, is not completely established for 
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dual rotation propellers The radial lines of inter¬ 
section of the sets of oppositely spiraling vortex sheets 
represent regions of discontinuity There is thus no 
guarantee that the application of the electrical analogy 
with celluloid models of dual propeller wakes truly 
represents the operation of actual dual rotation air 
propellers especially in the practical case in which the 
dual units operate m tandem rather than in the same 
plane 

On the actual theory of dual rotation propellers, 
the author maintains that it is likely to be over idealis¬ 
ed if not taken and studied in its true perspective In 
fact the ideal distribution of circulation cannot be 
obtained in practice by any known means at present, 
because the theory demands a cyclic change in the 
circulation function which in turn requires a cyclic 
change m blade angle The required cyclic pitch 
change is different for each radial station and therefore 
cunnnot be obtained by a simple oscillation of a blade 
in its hub As a former Chief of the Division of Physics, 
National Ad\isor> Committee for Aeronautics, and 
now Vice President of the Inst of Technical Aero 
nautics, and Dean of the School of Aero Eng , Uio de 
Janeiro Brazil Dr Theodorsen has rendered a unique 
service to aeronautical engineers by bringing out this 
book and laying before the profession a stimulating 
and uniquely bold and original contribution, towards 
the theory of propellers 

The book, which forms one of the McGraw Hill 
publications m Aeronautical Science written under 
the general editorship of Dr Jerome C Hunsnker, 
Head of the Department of Aeronautical Engineering, 
Massachusetts Inst of Technology fulfils a very 
worthy purpose and forms a valuable addition to the 
comparatively meagre literature on this advanced 
phase of propeller research 

<? k a 

Schwei'zer Holzhauser Aus Den Jahren 1920- 

1940 — By Paul Artana B Wepf A Co , Eisen 

gasisc 5 Verlag Basel, Switzerland, Cloth bound, 

ftfV9}\ 127 pp 1947, (Swiss Francs 10) 

Historians trace the origin of Switzerland to 17th 
century thereby showing Ons mountain republio to 
be one of the oldest countries of the world Old in its 
origin, but quite modem m its outlook, Switzerland 
today contains a greater diversity of culture m relation 
to its geographical area than any other country in the 
world This culture is nowhere better exemplified 
than m its beautiful architecture, so harmoniously 
balanced with its natural science background It is 
this theme which forms the bases of the book and ser¬ 
ves as a good pictorial introduction to Swiss architec¬ 
ture Originally published in 1942, the present volume 
forms the third edition Its publication date also coin¬ 
cided with the London exhibition of Swiss architecture 
as well as the first international oongress of architects 
held in London since the war,—a congress m which 
no nation was more closely identified as regards the 
exchange of xisas internationally than. Switzerland 
The teit deals with single family dwellings and ooyer % 


period of development of twenty years from 1920-1940. 
A few pages describing the regional architectural ante¬ 
cedents of the country, form the bulk of the text All 
the remaining 100 pages contain plans and photographs 
of actual structures, so that a reader not well versed 
in German can even go through this book with benefit 
To an architect, the most important thing m this work 
is a statement, at the end, containing a coat appraisal 
of all tho buildings shown m the book The cost is 
based on Sw Fr/m* Working these out at the current 
rates, the reviewer found that the maximum rate 
was m the neighbourhood of Rs 1/12/ per cubic foot, 
and tho minimum Rs /11 / per oft Most of tho dwellings 
however lay somewhere in between with an average 
of Rs 1/4/ per eft, t e about As /2/ to as /4/ per oft 
more than the average rate for this country The 
overall design standard is very high in Switzerland and 
the problems of heat insulation leave nothing unsolved 
However to a person accustomed to the luxury of 
American Ranitary facilities, these Swiss dwellings 
appear a little orthodox, though quite in line with any 
other European dwelling house It is a pity that the 
author has restricted his scope and omitted to show 
the design of city houses for the latter together with other 
public budding like hospitals and churches also form one 
of most artistic treasures of that oountry Swiss arehi 
tecture dearly reflects the influence of German ideas, 
because in the last twenty years most Swiss architects 
have had their training at famous centres like Munich, 
Stuttgart, Karlsruhe and Charlottenburg in addition 
to thur own schools at Lausanne and Geneva 

Jho assemblage of over ICO photographs, ISO 
plans and a small bibliography, render this volume 
a beautiful pictorial presentation of Swiss architecture 
replete with tho overwhelming fastidious regard for 
quality and technique,—characterizing the whole artis¬ 
tic and architectural expression of this cultured moun 
tain race 

/ 8 K 0 

Flora Malesiana —General Editor Dr C G G 
J Van SteeniH Published under the auspices of 
the Botanic Gardens, Buitenzorg 1948 This work 
is available from the publisher Messrs NoordhofF 
Kolff N V , Batavia or from Messrs Chronica 
Botanica Co , Waltham 54, Mass , U S A 

We are m receipt of the first part of volume No 4 
of the Flora Malesiana This is a long range work 
on tho botany and plant life of the Malay Peninsula, 
Sumatra, Java, Borneo, the Philippines and Hie island 
of New Guinea An examination of this part shows 
that the work has been well planned and co-operation 
of specialist botanists from the various parts of the 
world has been secured Besides the actual part of 
volume 4, this number contains sample treatments of 
the first three volumes dealing with Malaysian Plant 
Geography, Malaysian Plant life and a very useful cy¬ 
clopaedia of Malaysian botanical collectors Tim present 
aeries would deal with SptrmaiopkgUi and there is a 
plan to have other series on ThaUophyto, Bryophyto 
and Pteridoplyfr 
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The plant-life of South-East Asia hfts attracted 
the attention of man for several centuries It has con 
tnbuted largely to the economical wealth of these 
islands Often strange stones have been told about 
peculiar plants of the tropics The so-called deadly 
“Upas tree” (Antums toxuxma), the largest flower in 
the world (Rafflesta amoldu ) and a large number of 
insectivorous plant (species of Ntpen&es and Drostra) 
are found m this area Some of the interesting plant 
formations and plant types are also found here All 
these add to our interest, besides a number of commer 
cial products such as timber, rubber, quinine, sugar and 
various spices The vegetable wealth and the general 
vegetable covering of these islands were explored by 
various European and American botanists and we are 
familiar with such names as Rumphius, Blanco, Miquel 
Blume, Koorders, Valenton, Robinson, Ridley, Merrill 
and Burkill There are a number of other botanists as 
well who operated in this field Ail these botarustyhave 
worked on limited areas and their works are very 
valuable for those particular areas The present work 
u planned on a much larger area, Mid may have to in 
dude 25,000 to 30,000 species of higher plants Although 
this is a huge number, and may take several years to 
complete, there is no doubt that in view of similar 
ecological and phytogeographical interest the value of 
the present work would be immense 

We must congratulate the Netherlands Govern 
ment and Dr Van Steams for the admirable way they 
have started this work and we would look forward with 
much interest to see farther numbers of the senes 
We Btrongly recommend the w ork to all botanical and 
other institutes interested in the cultural advancement 
of the people of South Eastern Asia to the South West 
Paoifio region’ 

D C 
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The authors of the present book are well known 
for their efficiency in teaching and expenence in Phy 
weal research The book under review is a result of 
their collaboration m a sophomore oourse in physics 
at tiie Yale University, a course, which according to 
the authors, is aimed to equip engineering students 
and majors in natural sciences with sufficient basic 
knowledge of physics to serve as a foundation stone for 
furt her^ work in the various exact soienoes and tech 

Between the covers of the volume the authors 
hav ^presented an account of physics both classical 
and modem, which is at once rigorous, vital and novel 
in the manner of presentation 

The book comprises, 50 Chapters followed by 7 
Appendices, an Index and an Index of Tables The 
first 14 chapters deal with somk selected topics in the 


fundamentals of statics and dynamics Principles 
are developed at the outset and as the work proceeds, 
calculus 1 b more and more injected m the mathematical 
formalism in a carefully graduated dosage lllustra 
tions in statics and dynamics are highly interesting 
and can never fail to dnve home the principles whioh 
they are meant to enlighten 

In the snbsequent 36 chapters are described inter 
molecular forces, change of state, kinetic theory of 
gases, Laws of Thermodynamics, Meteorology, differ 
ent aspects of electrostatics and electrodynamics, Mag 
netic properties of matter, Alternating currents, Elec 
tromos. Wave motion, Various optical phenomena, 
corpuscular as well as undulatory, Radiant energy, 
Atomio structure and Nuclear Physics 

While nothing important from the standpoint 
of historical development of the topics described m 
these chapters has been left ont, the following seem to 
give an additional ment to the book in comparison 
with others of the same standard rubberlike elasticity, 
jet propulsion, meteorology, the heat pump, mecham 
cal impedance, Kepler s Laws of Planetary Motion, 
man made satellites, atomio structure, the betatron, 
complete treatment of vacuum tubes, iconoscopes, 
radar, nuclear reactions, Compton effect, proof of the 
mass energy equivalence, modern treatment of colour, 
non reflecting films, and the electron microscope 

Throughout the book the presentation has been 
enlivened by the insertion of important historical notes 
and the applications of physical principles to other 
fields 

The insertion as Appendices of Units, Values of 
important General Physical Constants, Conversion 
Table of Electrical Units, Greek Alphabet, Useful 
Mathematical Formulae, Natural Trigonometric Func 
tions, Logarithms and a comprehensive Index has m 
creased the usefulness of the book Paper, printing, 
diagram, and general get up are excellent 

Though primarily meant as an introductory course 
in physics for Engineering students in America, the 
book can be profitably used by B Sc Pass Course stu 
dents of any Indian University 

R D 


English Naturalist From Neckam To Ray—By 
Charles E Raven, D D Pp x+379 Cambridge 
(England) At ^he University Press (Agent for 
India Macmillan A Co Ltd) Price 30s net 

Study of the history and prooeas of emergence of 
the modem outlook oo science has considerable value 
to intending science students m that it affords an oppor¬ 
tunity to new entrants in the field to see for themselves 
how greatly then c ur rent ideas and beliefs in religion 
and social spheres influenced the judgement of other 
wise conscientious, well meaning biologists of the past 
centuries This will provide a lesson to investigators 
in natural science to stind guard against foiling prey to 
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any dogmas religious or otherwise, and will serve as 
a guide to copnne cnoliuuoas based on critically observed 
facts Dr Raven has rightly observed that m Man ■ 
attitude to living nature the process of a gradual overcoming of 
auperatition ana fabulous tradition, and the development of 
modern aeientiftfe spirit aa a restilt, la significant and miy ha 
followed from man to maw. Uttle by little nonsense was re 
oognlzed, fables were exploded, superstitions were unnutshod 
and the world outlook built up out or these elements fell to 
pieoes 

Dr C E Raven has established his reputation as 
a biographer by his remarkable work on John Ray 
(published m 1942) The volume under review here 
Is the another equally learned biographical work on the 
earlier English naturalists—boianjsts and zoologists 
m particular Dr Raven has shown great skill in glean 
mg materials for the present volume from little known 
sources and has contributed much to our knowledge 
about such naturalists as William Turner John Cairns, 
Thomas Penny, Thomas Mouffet, John Gerard Edward 
Topsell, John Parkinson, Thomas Johnson William How, 
and Christopher M arret—many of whom are not widely 
known outside of their home country Of the biogra 
phiea treated in the book, William Turner s appear to 
be most successful 

But it must be pointed out here that Dr RaVen 
has often been too lengthy m his’documentation to help 
maintain the interest of non British readers of whom 
such details of personalities and theme loose all import¬ 
ance and become tedious to follow Such meticulous 
details could have been done away without sacrificing 
the value of the biographies treated in the book 
Addition at the end of the book of an alphabetic list 
of author sources and literature consulted would have 
been a welcome feature 

A few minor corrigenda are P 68 Theodore 
of Gaza s Latin translation of AriBtotle s Hxatona 
Animalium, Dt Partibut, and Dt Gtneratxmt, and 
Theophrastus’s Horius Plantarum Were first printed at 


Venice, 1476, and Treviso, 1483 PUS, line 12 
"60 feet' should probably be J) feet P 236, one 8 
“John Johnstone r should correctly be spelt as Jen 
Jons tone 

J C S 


An Introduction to Biological Science—By t> N 

Ganguly, pp 526 +8, Published by Bookland 
Limited 1 Sankar Ghosh Lane, Calcutta 6 Price 
Rs 10/ only 

This is a book meant to be a text book for the pre¬ 
graduation stage of the students of biology in the 
Universities of India and Pakistan The author of fhe 
book is an experienced teacher with first hand knowle 

S the intricacies of the subject and the difficulties 
»y the beginner As usual with the authors of 
books m India, tfie first part deals with plants 
and the second part with the animals This arrange¬ 
ment is forced by the syllabuses presented by the 
Universities and the type of teaching stpff available in 
tho Colleges An ideal text book would be to treat 
the science of biology as a whole drawing parallel 
illustrations from plants and animals wherever possible 
and showing the unity of life processes Incidentally 
we draw the attention of the University authorities 
to this unsatisfactory situation caused by the syllabus 
drawn by themselves 

The author has done his best to make the book 
useful for the teachers and the taught alike although 
we feel there remains enough scope for improvement 
The figures m the text are far from satisfactory 

It is also regrettable that the date dt publication 
of the book has not been mentioned 


A K G 
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FOOD AND CASH CROPS CRISIS IN INDIA 


'T’HE roost vital and dominant question, facing 
* the country and agitating the minds of millions 
of men and women today, is food Insufficient food 
supply is not altogether a new thmg in India But 
in normal times, with free flow of commodities, un 
restricted movements and fluid currency position the 
deficit oould be easily, and was actually, made good 
by importation from abroad Ihcreforo our depen 
denco on imported foodstuff - went unnoticed to the 
lay public The onset of the World War II stopped 
the normal sources of supply from Burma and other 
countries of South East Asia and made the country 
painfully conscious of her acute deficit m food supplies 
The Bengal Famine of 1942 43, which tost the lives 
of I 6 mdlion people and left behind a few more mil 
lions sapped of all vitality for the rest of their cxis 
tence demonstrated the most pitiable shortage of food 
supply in the country 

To help relievo the food shortage in the country 
and to make her self sufficient in respect of food aiu^ 
fodder crops, the 'Grow More Food campaign was 
initiated in 1942 by the Central Provincial and State 
administrations The measures recommended under 
the “Grow More Food campaign were (I) bringing 
new land, including fallow land, under cultivation 
(2) diversion of land from non food to food crops (3) 
increase m the supply of improved seeds, (4) extended 
use of manure and chemical fertilizer, and (5) mi pro 
vement m irrigation by extension of existing irrigation 
canals, excavation of new and renovation of old ponds 
siqking of tube wells etc 

It is now seven years since the Government have 
started the “Grow More Food” campaign But, has 
there been the least Bign of progressive improvement 
in the supply of food commodities in any part of this 
vast country! Apart from a considerable odmims 
trative expenses to maintain the personnel for the cam 
pagn on an allJndia basis, several hundred millions 
of rupees have been expended or rather wasted on 
this campaign For two years/1943-44 through 1944 45, 


grants from the Central revenues and tho Cotton 
Fund for the campaign amounted to Rs 20 99 millions 
and loans for the same period to cultivators to Rs 
29 35 millions 1 Figures of expenditure by the Pro 
vmcial and State Governments are not available, but 
as these grants are generally made on a 50 50 basis, 
another Rs 50 34 millions would have been expended 
by the Provinces and the States Exact statistics of 
later years are not known but if the press statements 
attributed to the high officials of the Ministry of Agn. 
culture are to be relied upon the annual expenditure 
on ‘Grow More Food’ measures have been of the mag 
mtude of Rs 40 millions from the Centre and an equi 
valent amount from the Provinces and the States 
Calculated on the above basis the total expenditure 
from the public exchequer upto March 1949 would 
reach an astronomical figure of Rs 400 millions 1 

But what achievement do we find to the credit 
of the “Grow More Food” campaign and the brain 
trust behind it? Instead of gradual improvement 
in the availability of food crops m the country, we 
find a progressive deterioration in the supply of food 
commodities both in quality and quantity, over the 
whole country 

For the year 1937 38 through 1941 42, the aver¬ 
age annual importation of cereals to India was 1 38 
million tons But despite tho operation of the 'Grow 
More Food’ campaign, the figures of importation of 
food grains for 1948 rose to 2 84 million tons at a cost 
of Re 1,295 9 millions To make the imported food 
grains available to consumers at the statutory fixed 
prices, Rs 171 2 millions had to be expended by way 
of Government subsidy Prospect for 1949 is still 
worse 4 million tons of food grams are the target figures 
of importation to keep the ration commitments opera 
ting This would probably involve drainmg out of 
the country’s foreign exchanges to the extent ot 
nearly Rs 2,000 millions 

> Famine Enquiry Commission Final Report Manager at 
PubUcattoc* (tad* Qwfpuh^nt), Delhi. IMS. 
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This is the present position, and the future pros 
peets of the situation in the food supplies of the coun 
try are still worse 

1 Meanwlntav responsible high officials of the Minis¬ 
try of Food ahd Agriculture' fro indulging in loose 
talks and statements and iru doubtful promises to make 
the country self sufficient m respect of food mmmo 
dities by the end of tho year of grace, 1951 

In January 1947, Dr Rajendra Prasad, tho Food 
Minister, first set the target of achievuig self sufficiency 
m food by tbe end of 1951 At that timo annual de 
licit was thought to be of 1 5 million tons and he had 
5 years in hand to do tho job Wo now know tho hard 
fact that tho present annual deficit is 4 million tons 
Possibly the actual deficit is higher still as jiersistont 
complaints are heard from the Provincial and State 
Governments that the Central food allotments are not 
enough to supplement their actual needs on a reason 
able rationing basis Even accepting tbo most con 
servative estimate of 4 million tons as our yearly de 
ficit and adding one million tons of food grains a year 
to take care of the annual increase of population, the 
minimum figure of food dofioit in tho Indian Union 
by tho end of the year 1951 would not be loss than 6 
million tons 

Last March, two yoars after Dr Rajendra Pra 
sad’s proposal. Food and Agriculture Minister, bn 
Jairamdas Daulatram, proclaimed in the Indian Par 
1 lament to achieve in two and a half years what Dr 
Ftajendra Prasad proposed to achieve within 5 years 
then on hand 

We do not know of the concrete measures and 
steps being undertaken to reach that promised goal 
We of course no longer hear of Grow More hood” 
campaign, though that costly failure has not been pub 
licly admitted, it has nevertheless been silently conce 
ded to We now hear of (») intensive cultivation of 
permanently irrigated areas, (u) sinking of tube wells, 
excavation of wells and renovation of ponds to extend 
farm irrigation, (m) diversion of land from non food 
to food grains (to) distribution of improved seeds, 

(v ) reclamation by 1951 of 800,000 acres of new land, 
and («») increased importation and distribution of fer 
tiluers at subsidized rates 

A recent estimation 1 puts tbe requirement of am 
monium sulphate alone at 1 5 million tons for the next 
4 years beginning from 1948 49 This will require 
an expenditure of Rs 715 7 millions—Rs 152 2 millions 
in dollars, Its 304 6 millions in sterling and the balance 
of Rs 258 9 millions in Indian currency With the 
recent official announcement of India’s critical foreign 
exchange position, the importation of chemical ferti 
fixers on such huge quantities seems unlikely The 
Government have already indirectly indicated this 
by advising the use of compost In the past, the 
Government s attention to the advisability of using 

* Agricultural Situation In India, Vol 3, No. 11, February, 
1849, p 31 Issued by tha Economic and Statistical Advissr, 
Miwstry of Agriculture, Government of India. 


compost has been repeatedly drawn, but without much 
effect, and now they have all of a sudden become com 
post mmded It has been stated that under the Town 
Refuse Composting Scheme the annual jn-od^tfEfan 
of composts should be raised from Rb preterit levels of 
6,00,000 tons to that of 15,00,000 tow before March 
31, 1950* In fact, we are now being tolft that-40 
million tons of good quality compost can be obtained 
by the proper utilization of refuse materials from 4,000 
towns and cities of the Indian Union But not even 
one dozen of towns are known where comprehensive 
operations are in progress for the utilization of town 
refuse for manunal purposes nor is it known how this 
is to be distributed to the cultivators m the remote 
villages? 

Reclamation and irrigation through power plants 
arc magic words to delude the ignorant masses Re 
clamation is no doubt a great necessity under tho pre 
sent circumstances But reclamation ib not always 
crowned with success in the very first years Re 
claimed land needs scientific handling, adequate doses 
of balanced manure and fertilizer, and careful weeding 
operations for the first few years for the land to be real 
iy productive Merely breaking up of new land will 
not by itself servo m the least tho purpose of increa 
sing iood production Even then it is really doubtful 
if India has at present the required power equipment 
to reclaim tho proposed target of 800,000 acres of land 
before the 1951 crop season starts 

A more realistic figure capable of achievement 
is given in a recent publication* by the West Bengal 
Government, who have set their own target of reola 
mation at 2,000 acres for 1948 49 and another 9,000 
acres for 1949 60 The most ambitious land recla 
mation scheme now m progress in the whole of India 
is tho Meerut district scheme in the United Provinces 
It is reported that 20,000 acres have already been re 
claimed of which 18,000 are cultivable, and it is hoped 
to do another 40,000 acres during 1949 50 Taking 
the average of the figures for these two provinces, 
and considering that several provinces and states are 
without any such scheme whatsoever, not more than 
400,000 acres are likely to be reclaimed and made pro¬ 
ductive by the end of 1951 

Given suitable condition of cultivation, and use 
of improved seed it is likely to raise the yield by 5 to 
7 per cent Distribution of improved seed presup¬ 
poses its production under competent agencies Thou¬ 
gh wo hear so often of adequate distribution of unpro¬ 
ved seed since the inception of the “Grow More Food” 
campaign, we find the complete absence of largo scale 
undertakings of seed farms m the provinces or under 
the central auspices Will purchasing from open. 

* The Government of India appointed a Central Compost 
Development Committee with S3 members on the recommen¬ 
dation a of Central Manure (Compost) Development Committee 
which held its second meeting at Jaipur on December 18-17, 
1848. 

• Prospectus for Agriculture A West Bengal, G ove r n ment 
Press, (Alipore) Calcutta. 1848. 
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market of seed of doubtful quality, purity and viabi 
lity and its distribution at subsidized rates help the 
purpose of increased yield through “unproved seeds ’ 1 

'■'Lastly, on the question of diversion of land from 
non food to food grams production, it is very doubt 
ful if any land can be released from under their res 
pective acreages Rather, persistent efforts are being 
made to find additional acreages for several cash crops * 
Even if such a reloase could be possible, how will the 
cultivators be persuaded to change over, say, from gro 
wmg sugarcane to rice or wheat? Indeed, there ap 
poarB to be nothing specific about this neo scheme 
(or wish 1 ) of achieving self sufficiency m respect of 
food grains in the Tndian Union, except a date 

Instead of promising bread and honey enough for 
‘130 millions of Indians by tho end of 1051, the Govern 
ment would have shown prudence and practical wis 
dom had they first analyzed impartially the causes of 
the failure of the multi million rupees scheme of “Grow 
More Food” campaign, made safeguards to avoid those 
pit falls, removed from authorities those responsible 
for such colossal mismanagement, and taken the pub 
lie m confidence with regard to their now plan for achn 
ving self sufficiency m food A less ambitious scheme 
amenable of sure execution, could have inspired (on 
fidence among tho masses The statement of Mr Nor 
ns E Dodd, Director General of KAO, reported to 
have boon giv en at Washington, D 0 , after his return 
from official visits to the Eastern countries, that India 
cannot achievo self sufficiency in food within tho ntxt 
10 years, may not have been palatable to New Delhi 
but it certainly was factual Coming as it docs from 
one who is not only the head of FAO, but who was long 
a top level official of the United States Department 
of Agriculture, his view should have led our Control 
Government to seriously reconsider their proposed 
programme (or wish') of attaining self Hufluiency in 
food by 1951 

Added to the unhappy food situation in tho coun 
try, the position as regards the important cash crops 
in the Union is getting worse day by day We would 
like here to refer our readers to a subsequent artnh 
by Dr J 0 Saha, embodying the present situation 
and dismal future of the important cash crops of tho 
country According to tho recent statement of tho 
Minister of Commerce, Government of India, Its 0W) 
millions’ worth of raw cotton were imported last year 
from countries other than Pakistan India must have 
in addition, imported several hundred millions worth 
of ootton and jute from Pakistan How long can the 
country withstand such colossal drainage of her foreign 
exchanges? 

A careful, bold and long time planning needs to 
be undertaken to grow m the country as much as pos 
sible of jute and cotton The application of the same 
programme of work to cash crops as was practiw d 
for the last several years under tho ‘Grow More Food ’ 

* Bee for details the artiste on Cash Crops following this 
editor is! on p. 40. 


campaign and now being advocated for the industrial 
crops will not solve this awful muddling Where is 
the assurance that the measures which proved so com 
pleto a failure in respect of food crops will achieve 
success m the case of jute, cotton, etc ? The position 
with regard to cotton and jute are more amenable to 
solution as very well organized private industries are 
actively interested m the matter If the Government 
can show wisdom of vision and sincerity of purpose, 
quicker success can be achieved with respect to these 
cash crops 

Instead of providing doles to primitive, acre 
farming units, the Government should approach the 
jute imllH and encourage them by all possible moans 
to produce a good percentage of their requirement of 
raw jute Sugar mills should similarly be approached 
to undertake cane cultivation A few of the sugar 
mills have their own cane farms, which supply a por¬ 
tion of their crushing capacity We had once vuuted 
a couple of cano farms under a sugar mill The stand 
of their crop was, as must have been the experience of 
others, decidedly suponor to and higher yielding than 
the crop in the adjacent fields owned by village farmers 
and cultivated according to tho country old methods 
'Jhe above holds good for cotton as well 

Many millions of rupees are being car marked 
from the Central and Provincial funds for the increa 
soil production of jute and ootton in the Indian Union 
A considerable share of this amount, if devoted to pro 
vide tho respective industries with interest, free loans 
for land, cajntal farm machineries and other similar 
assistance, will encourage the mills to go ahead to raise 
a major share of their raw materials on modem scien¬ 
tific methods This will in its turn help to improve 
the present situation in that tho mechanized, modern, 
large farms would not, and cannot for ocunomic inter 
osts of their own, let tho land go without a second crop 
for the rest of the year after jute or cotton is harvested 

The idea of industrialization of major commer 
cial crops of the country may appear to some a bit now, 
but that way lies the only hope of Indian agriculture 
hokhng its own and meeting world competition m due 
course 

Returning again to the problem of increased food 
production in tho country, instead of wasting hund¬ 
reds of millions of rupees of this poor and famished 
land for propaganda work and maintaining a huge 
army of fat salaried officers for the same with little 
or no appreciable effect, the Government might well 
have been advised to entrust this highly responsible 
and urgent task to a small laxly of business like men 
of proved ability, integrity and experience to take 1 m 
mediate action, as under a state of emergency, for 
reclaiming as much as possible of the fallow land in 
the country by sinking tube wells, supplying manures, 
and high quality or improved seeds Co operative 
societies with Government subsidies for the purpose 
might have been started at once under the control of 
this body Our ryots, peasants or even landlords 
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cannot be induced by propaganda or “Grow More Food” 
campaign to launch upon a venture which is not likely 
to bring immediate or ready return for their labour 
or money invested It is, therefore, no wonder that 
all these noises about the Grow More Food ’ campaign 
had failed to move them, and these simply vanished 
into thin air What was most needed for the country 
is direct action by a determined body or corporation 
with resources of the Government behind them It 
does not require stating that food can never grow by 
mere propaganda or preaching, nor by the appoint¬ 
ment of a host of highly paid officers, nor even by ex 
penditure of huge sums of money in more planning 
and scheming Food is not also likely to grow by the 
spectacular display of ploughing the land m the city 
parks, or m the spacious lawns of Government houses, 
nor even if the high dignitaries of the State actually 
lend their helping hand In driving the plough They 
may be quite good as an example and inspiration but 
are of little consequence in the solution of our food 
problem Food can grow only by action and actual 
cultivation Fven if direct action may fail to yield 
satisfactory result to begin with, it will certainly pave 


the way for it in near future Planning for long range 
and expensive schemes like harnessing of mighty rivers, 
erection of fertiliser plants, etc , are well and good 
But they cannot obviously solve our immediate pro 
blem or meet the present emergency in respect of our 
food requirements 

It is, however not yet too late to mend, and we 
hope these suggestions will not fail to attract the no 
tioe of the Government m solving tho all important 
problem which affects the very life of the people of 
this great sub continent * 

♦While sending the above to the press we were glad to And 
a communique by the Government of India vesting the needy 
appointed Food Commissioner Sn K K Patil, with special and 
extraordinary powers To assist him in the implementation 
of the Government s programme of self-sufficiency in food a 
Special Food Production Board has been formed consisting of 
the Food Commissioner ( Chairman) the Director of Intensive 
Cultivation tho Director of I and Reclamation the Director of 
Irrigation a representative of (1) the Ministry of Transport, (2) 
Ministry of Industry Economic and Statistical Adviser to the 
Ministry of Agriculture and the J mancial Adviser attached to 
the Ministry of Agriculture We shall be awaiting with Interest 
and hope the activity of this Board 
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'T'O the critical shortage of foodgrains through whioh 
the country is passing ninoe 1942, has been added 
another problem, tuz , tho acute shortage m the Bupply 
of several important commercial crops—cotton, jute, 
etc , consequent to tho political partition of India into 
two independent states 

Jute 

In the pre partition days jute used to bo grown 
mainly in East Bengal, which now comprises the eastern 
part of Pakistan All t&e jute mill s, on the other 
hand, are located around Calcutta, in the Indian Union 
At the end of 1947, jute was grown on 0 5 lakhs acres 
of land in the Indian Union and 1 7 million bales (of 
4001b each) of jute fibre were produced The corres 
ponding figures of acreage and yield in Pakistan for the 
same year was 6 8 million and 2 million respectively 
Thus the Indian Union produces about 20 per cent 
of the combined output <xf India before the partition 
Tho present annual requirement of the Indian Union 
is estimated to be 6 million bales of jute fibre Of these, 
jute mills consume 5 5 millon bales of jute fibre for 
manufacture of hessians, gunny bags and other jute 
manufactures, while the remaining 5 lakhs bales are 
used for domestic non mill purposes Out of the 
5 5 million bales of mill consumption, manufactured 


goods equivalent to 4 2 million bales are exported 
to foreign countriOB 

Indian Union has thorefore to depend on Pakistan 
for the importation of 4 3 million bales of jute to feed 
her jute mills and to meet her domestic non mill consump 
tion Pakistan Government have already levied 
a heavy duty on tho export of jute to Indian Umon 
and imposed a further restriction as to tho quality of 
jute allowed to go outside her borders The Indian 
Umon is therefore faced with a grave situation, that of 
having to curtail tho working of the jute mills or may 
even lead to tho partial closure of many mills On 
the other hand, it will involve a loss of many milbons 
of rupees m dollars and other hard currencies, earned 
by export of jute manufactures, at a time when her 
need for adequate foreign exhanges is all the greater 
to pay for increased importation of foodgrains and 
machineries for nation building purposes It is a hope 
ful sign that our National Government has become 
fully conscious of the situation and is devising measures 
to increase juto production with the aim of becoming 
self supporting, should Pakistan ever impose a total 
embargo on the exportation of jute to India * 


♦We hod occasion to discuss the future of jute m our edito¬ 
rial entitled ‘National Fibre Research Institute in India' (See 
Bcnwcn asd Cuctor*, 13, 79 194) Bd Se% A Ovl 
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Cotton 

Almost identical is the situation with regard to 
cotton Cotton is mostly grown m the West Punjab 
and Sind provinces of Pakistan while majority of the 
cotton mills are located m the Indian Union According 
to 1947 48 figures Indian Union produces only 3 2 
million bales (of 4001b each) of cotton her requirements 
being 5 4 million bales Therefore the country is dc 
fioit to the extent of 2 2 million bales of cotton a year 
Because of the partition of the country there has 
recently been a marked deterioration in the supply 
of cotton m the Inchan Union so as to threaten a number 
of textile mills in the Union with an almost partial 
curtailment of production But any shrinkage in the 
turn over of the Indian mills will entail a reduction m 
the country s export of manufactured textiles giving 
rise to complications in foreign trade balances Manu 
tinctured cotton goods from Indian Umon have been 
a great tool in securing in exchange foodgrams from 
the South East Asian countries As such Indian 
Union can ill afford to curtail production of cotton 
maufactures 

Sugarcane 

Another principal commercial crop m the Indian 
Union is sugarcane Hero the situation is not as bad 
as with jute or cotton The country is just self uuffi 
cient in production of cane But because of low a\ orage 
production of around 15 tons of cane per acre an un 
usually largo area of over 3 7 million acres have hail to 
be planted under sugarcane at a moment when greatest 
economy should be observed m the uhc of available 
cultivated land f 

Groundnut 

Groundnut is another valuable cash crop m Indian 
agriculture and is useful in several ways The kermlH 
are used mainly for the extraction of edible oil which 
is in great demand hero and abroad for the manufacture 
of margarine (or VanaapaU ghee) The cake left over 
after oil extraction is ruh in nitrogen content and is 
valuable either as manure or livestock feed Apart from 
uses as human food or cattle feed cultivation of ground 
nut as a rotation crop to restore to the soil the depleted 
nitrogen doservos further encouragement 

The production of groundnut in India m 1941 42 
averaged nearly 3 million tons of nuts on 7 million acres 
of land The average production per acre is 900 lbs 
Compared with many other countries the Indian yield 
per acre is very low mdeed 

Commercial crops vs Foodgratn crops 

An official investigation was recently undertaken 
at the instance of the Indian Cab met into the poasibi 
litiy of diversion of land from commercial crops to food 


tThe future of the sugar industry was diAussed in details 
in an article entitled Sugarcane and Sugar Industry in India 
publfehed earlier (Bee Hciexcp Aim Ort/nmis 12 466 1947) Ed 


crops to reduce as much of the prevailing foodgrams 
deficit as possible The result of the investigation is 
far from encouraging and has shown little possibility 
of such land diversion 

An increase in the acreage under foodgramH at the 
cost of cotton would generally amount to what would 
be saved by lesser import of foodgrams w cmld be spent 
on larger import of cotton from abroad 

So far as jute is concerned there can be no quostion 
of release of land from its present acreuge On the 
contrary every effort is bung made and rightly so 
to find additional acreage and suitable art as for extt n 
sion of jute cultivation 

\s regards groundnut enough data are not a\ tillable 
to make precise statement but in view of the great 
demand in the country for Vanaepati (vegetable 
ghee) as a cooking medium no curtailment of its acreage 
can be contemplated without jeopardizing the kitchen 
front furthermore groundnut has been a good 
foreign exchange earner in tho Indian economy fc r the 
past several years In the year 1947 48 over Its 30 
millions were earned by the export of nearly 46 thousand 
tons of groundnut 

Sugarcane was once considered to have some 
ground to yield and it was at one time thought that 
tho 10 per cent of the present sugarcane acreage could 
be diverted to foodgrams * But it is now admitted 
to bo a doubtful proposition in oonsideratir n of the fact 
that sugar production has not yet reached a lev el enough 
to meet the full domestic demand and supply commit 
mentB to foreign countries 

It therefore becomes evident that release of land 
from under any one of tho above major commercial 
crops Is impossible at the moment m fact each of them 
is in greater demand than their supply pf siti >n is able 
to meet the internal consumption amt to satisfy demands 
from abroad as a means to earning much needed foreign 
exchanges Such demands for increased produt turn 
can be met either by extending the acreage under their 
respective cultivation which is not pc ssible beyond a 
certain limit or through the application of technological 
knowledge to increase production per acre basis it is 
m the latter that lies the greatest hope fer the future 

Present Measures to Increase Prodi ction 
of Commercial Crops 

The current attempts to increase production of 
commercial crops in "the Indian Union include (») 
bringing new land mcludmg fallow land under culti 
vation (»») extended use of manure and fertilizer 
and (mi) increase in the supply of improved seeds 
These have been the lmes on which tho Grow More 
Food campaign was conducted since its inception m 
1942 The fate that the Grow More Food campaign 
has met should lead us to think over Again w hether the 

* Decision arrived at the conference ended April 17 1949 of 
Secretaries and Directors of Agriculture of the Provinces and 
the Centre 
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measures that have proved so complete and bo costly 
failure with food crops can be expected to achieve any 
better results with respect to jute, cotton, etc 

Reclamation of cultivable waste land requires 
adequate supples of heavy tractors and similar equip 
ments and enough supplies of trainod hands to ojicrate 
them, if reclamation of land is to be done on a scale 
large enough to cause appreciable increase in the pro 
duction of the commodity concerned This cannot 
be loft to the millions of acre farmers to do it for thorn 
selves Either the State is to embark upon an unpre 
cedented magnitude of large scale operation involving 
many thousands of tractors, or the State should invite 
the co operation of the industries m related commercial 
crops and induce them, through free technical advice 
or financial subsidy, to grow at leust a substantial 
part of their mills, requirements 

tn the situation that our fields are fertilizer star 
ved proper application of manure and fertilizer can 
reasonably be expected to increase the yield of jute, 
cotton sugarcane, etc , by 15 to 20 per cent How 
ever, the available supply of fertilizer is very limited 
During the year ending March 31, 1040, about 1 5 
lakh tons of chemical fertilizer have been import od at 
a cost of about Rs 45 indiums Ihe share alloted 
to jute cotton groundnut and sugarcane will hardly 
exceed 0 000 to 8,000 tons for each of those crops, 1 1 
it means there is 1 ton of fertilizer available for 400 to 
500 acres of land under any of these commercial crops 

There in no reliable information available as to the 
acreage under improved seeds Cotton was known to 
ha\e over 50 per cent of land under improved seeds 
but with the partition the situation has considerably 
changed as most of the land under impro\ed strains 
has gone over to the Western Pakistan As regards 
jute it is known that the Government Jute Seed Agent, 
Bengal (through whom alone certified improved jute 
seods were so long sold) sold in 1040 a small quan 
tity enough to sow only 3 000 acres Even assuming 
that the cultivators retamod some improved seed of 
their own it may reasonably be assumod that only an 
infinitely small percentage of juto land are under lin 
proved strains of seeds As such the availability of 
improved jute seeds fir distribution is far too made 
quato 1 

The principal agencies for tho multiplication of 
improved seods are the agricultural departments and 
the central commodity stations Because of the ah 
sence yet of large scale seed raising farms under any 
of tho above agencies the rapid expansion in the quan 
tity of improved strains of seeds available for distn 
button offers difficulty 

Competition from Abroad 

It may sound strange that the fate of our impor 
tant commercial crops hangs m the balance m the face 
of competition from foreign countries It may seem 


paradoxical that there can be fear of competition 
when there is actually a shortage of supply of the com¬ 
modity in question in the domestic market The 
case of sugar industry will well illustrate the point 
Because of tho application of improved technological 
methods of production in tho field and in the factory, 
the cost of production of cano and sugar ip Java and 
some South American countries is much lower com 
jjared with that in Tndia Fven in the face of high 
import tariff tho Java produce is almost about ready 
to re enter the Indian markets in price competition 
Indian sugar is according to rocent press reports losing 
the United Kingdom markets 

Iechnological Advancement in Production 
Methods Abroad 

One of the higgtst fatter m the cost of produc 
tion of agricultural commodities is tho wages of human 
labour employed Any measures that are likely to save 
manual labour will greatly help cut down cost of 
production It is estimated* that rapid farm mechaniza¬ 
tion in l T 8 A during the World War II years accounted 
for 30 jier u nt of the rise in production per manhour 
of farm labour Increased yield of crops equalled farm 
mechanization as a labour saver per unit of production 
during that period Increased mei hamzation contn 
bated to a rise m crop yield, in part because it facili¬ 
tated greater timeliness m crop operations and thus 
saved losses from weather hazards It has been cal 
eulated that increased farm mechanization during the 
past several years has released in USA, 15 million 
acres of crop land from the production of feed for work 
animals to the production of food crops for human 
consumption 

Further revolutionary method of production has 
been achieved withm the past 12 months in the United 
States A mechanical cotton picker has been perfected 
and is now on the market there that will pick up a 400 
tbs bale in 00 minutes—40 to DO times faster than 
hand picking Me< hanical harvesting of cotton will 
save Its 50 to Its 70 per bale of c-otton * e , a saving 
of Rs 10 to Rs 15 per maund of cotton A mecha 
meal picker will help save considerable tune and pre 
vent weather hazards in that it can clean an acre of 
cotton field m one hour and fifteen minutes 

The United States cotton production for tho year 
1947 48 was over 15 million bales (i e , 47 per cent of 
world production), while her domestic mill require 
ment was around 10 million bales She has had there 
fore an exportable surplus of 5 million bales of ootton 
Already the prices of American cotton is lower than 
cotton produced elsewhere With still lower cost of 
production by Rs 50 to Rs 70 per bale due to the 
use of mechanical cotton pickers, should there be any 
surprise if m near future the American cotton dump 
the Indian market! Only the present scarcity of 
dollar exchange is postponing such a thing to happen 


1 (Indian Central Jut* Committee), Jute BuiUtm, Vol 10 No. 
10. January, 1048. 


* Report of the V 8 Secretary of Agriculture, 1040 V 8. 
Government Printing Office, Washington, D C, 1040 
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Export of groundnut to several western countries 
has been a good earner of foreign exchanges During 
the fiscal year 1947 48, over Rs 30 millions were ear 
ned by exporting nearly 40 thousand tons of ground 
nut. But here also there appears to be cloud m the 
horizon American agricultural engineers have very 
reoently perfected a machine that will shell J00 lbs 
of groundnut an hour Previously a man required 
one hour to turn out one pound of shelled nuts The 
United States produces a considerable quantity of 
groundnut m her Southern States Will there bo any 
wonder if in the course of next few years India looses 
the European export market m price competition 
with U S A 

With respect to jute, the position may not be as 
bad because attempts to grow jute o\ orseas have not 
met with success But, because of high prices of raw 
jute, and so of jute manufactures several countries 
aro beginning to use substitutes of juto goods for se 
veral purposes The writer has seen almost universal 
use in the United States of meshed cotton sacks for 
pocking of potatoes, cloth (cotton) bags for quantity 
packing of flour and other wheat products, and strong 
craft paper reinforced with cotton yarn for packing and 
bagging of lesser quantity Strong paper bags are 
being increasingly used m bagging of cement in Europe 
as well 

Industrialization of Methods of Produi 
tion Only Solution 

It will bo apparent from the above account that 
the principal cash crops of India are heading towards 
a major crisis m world perspective, if foreign exchanges 
are to be earned by their export Ihc agricultural 
authorities in the country do not uppear to be cons 
cious of this growing tragic situation due to their pre 
occupation with food production measures and partly 
through probablo ignorance of the most recent deve 
lopment m the technological methods of production 
in the advanoed countries 

Unless the challenge is taken up at once and me 
thods are devised forthwith, the Indian agriculture 
is doomed for ever We can no longer rely on the 
century old, primitive method of agriculture to at- 


tarn the goal of increased production and face world 
competition Even the present State help by way of 
subsidized distribution of available short supply of 
fertilizers and improved (I) seeds is not expected to 
succeed in case of cash crops when it proved such a 
costly failure with respect to foodgrain crops 

The only way by which Indian agriculture can 
stand up to foreign competition is through rapid m 
dustnahzation of agriculture Instead of dissipatuig 
crores and crores of rupees every year by way of doles 
to millions of primitive acre farmers, the State should 
encourage and actively help the establishment of large 
scale modern farming as they are now doing in respect 
of new or important industries of India l ho State 
should provide assistance m the procurement of sui 
table land now lymg uncultivated anti heavy agncul 
tural machineries and loan of technical personnel, and, 
if need be, by subscribing liberally to the share capital 
of farming corporations or by providing a guarantee 
of certain minimum profit on private capital invest 
ment or by exempting the farming corporations from 
income tax and/or land revenue for the first few years 
By necessity large farming units will have to employ 
modem wage saving agricultural machineries, mecha¬ 
nical harvesters and power sprayers By necessity 
the large farms will have to employ trained agncul 
tural graduates, whose technical knowledge will thus be 
usefully utilized m creating wealth m the country 
Any fertilizer supplied to such modem farms are likely 
to produce the desired results as it is then sure to be 
applied at the proper tmie when the crop m question 
is likely to give the best response Such large scale 
farming units will lie able to do their own selection of 
seeds and do their own breeding of improved varieties 
of crops and out of sheer motive of profit will offer for 
sale to the common cultivators their unproved brands 
of seeds and propagating stocks The agricultural 
departments can then be relieved of sc viral minor 
duties, apart from advising on technical matters, the 
agricultural departments can then be able to focus 
wholeheartod attention to researches and mvcstiga 
tions of fundamental nature, which is the basis of any 
technological improvement m production methods 
and labour saving devices and help qjake agriculture 
a welcome occupation 
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ORGANIZATION OF SCIENTIFIC RESEARCH IN FRANCE 

S N SEN 


I Introduction 

'J’HE history of the development of scientific research 

and thinking m trance goes as far hack as that 
remarkable inti Uectual and sociological movement which 
is generally known as Renaissance Smco the end of the 
twelfth century the intellectual life in trance as in 
other partH of Europe came to be gradually organized 
around the universities ihe University of Mcntpel 
her was established in 1180 which was soon followed 
by that of Toulouse (1220) and Pans (I2oJ) The 
subsequent three centuries witnessed the decelopment 
of universities at other provincial cities—Grenoble 
(1339) d Aix Marseille (1409) Besan9on (1422) Coen 
(1431) Poitiers (1412) Bordeaux (1441) Rennes (1401) 

T lllo (1562) Strasbourg (1507) etc—and hence the 
diffusion of knowledge and learning throughout the 
country 

Although the universities championed this now 
intellectual movoment m b ranee they were not always 
a healthy influence as far as scientific inquiry was con 
cerned 3 hcology and scholasticism so profoundly 
dominated all learning that the natural philosophers 
had difficult turn s in most universities It is not there 
fore surprising that the first real encouragement of 
science came from the State and the Emperors an 1 that 
its original growth centred around special institutions 
and establishments completely cntside the universities 

The most notable example of this is tho College 
de France which was established by brands I in 15)0 
in an attempt to enccurage natural philoscphers and 
original thinkers to teach arid investigate in an atmos 
phere free from theological limitations and medieval 
scholasticism Originally developed from the practice 
of appointing Royal Lecture rs tho College has remained 
over the centuries a symbol of freedom of thought 
and inquiry und has exerted the most prodigious in 
fluence on the progress of science in b ranee Other 
important exampAts of the imperial patronage of science 
are the Jardtn du Hoi (1627) which was later oil 
reorganized as the present Museum National d Hudoire 
A (Hurdle the Academy of Sciences (1666) and tho 
Observatory of Pans (1667) 

This tradition of supporting science was maintained 
even during the declining years of the Empire m tho 
eightoonth century Thus hcole des Mines (1747) 
hcole du Gin te (1700) hcole Mihtaire (1752) Ecole 
Nationals Vetermaire d Alfort (1766) and hcole Nation 
ale Supineure des Mines (1783) represent the last 
efforts of maintaining a tradition of which Imperial 
France was rightly proud 

The Revolution ushered in yet another period of 
intense scientific development which culminated in the 
unquestionable supremacy of Frenoh scienoe during 


the nineteenth century The National Convention 
set up by Napoleon was responsible for the creation 
of such fine institutions as hcole Normals Supineure 
(1749) Conservatoire des Arts et Mitiers (1794 98) 
hcole Polytechnique and Bureau des Longitudes which 
produced a brilliant crop of scientists in all fields of 
research and investigations 

It is not the purpose of the present article to review 
the fascinating history of tho development of science m 
France This sweeping summary of scientific develop¬ 
ment ovor several centuries is only intended to give a 
rough background of the prosont efforts to reorganize 
science along the most productive lines —which is 
proposed to be discussed in this paper w ith special 
reference to the highly commendable work of the 
Centre National de la Recherche Scienlifiqve (CNRS) 

II Organization of Scientific Research 
before World War II 

The history of the development of CNRS as a 
central and governmental organization responsible 
for the promotion and ro ordination of scientific research 
in France recorls many intermediate efforts great 
an 1 small during the last forty years It is of great 
interest to note that in all thoBe efforts a sharp distino 
tion was made between pure and applied research and 
as such separate machinery was established to promote 
the cause of each which for many years functioned 
on parallel lines Not until recently wob the fundamen 
tal uiiNoundness of this distinction clearly realized 
and the establishment of the CNRS really marked 
the beginning of a new period of co operative deve¬ 
lopment of both puro and applied research under the 
auspice s of one central organization For a fuller 
appreciation of the work of CNRS it is necessary to 
know those previous efforts of which a brief account 
is attempted in the following text 

A Pure Research 

Ecole des Hautes Etudes The idea of assisting 
pure research through government provision of grants 
in aid was first conceived by tho Ecole des Hautes 
Etudes established at tho end of the Second Empire 
This institution primarily responsible for the study 
of the physical and the natural sciences often used 
to provide financial aid to scientists engaged in expen 
mental research and badly needing such help for the 
purchase of equipment This financial aid was limited to 
a couple of hundred thousand francs and although quite 
inadequate for the growing needs of research repre¬ 
sented the only effort worth mentioning for a long 
time 

Caisse des Recherches Sctentifiques At the begin 
nmg of the present century (July 1901), the Government 
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established a new Fund for Scientific Research the 
Caisse des Recherche* Scienhfiquts under the Ministry 
of Education The Caisse des Recherches was a pub 
ho organization with legal status and financial auto 
nomy and was the first of its kind whose example 
was later followed m many other connections The 
Caisse was administered by a Board with the assistance 
of a Technical Committee divided into a number of 
sections The grants in aid made available by th< 
Caisse were intended for the purchase of equipment 
for research in physical and biological sciences and 
for meeting the cost of printmg scientific and other 
publications of the various learned societies in need 
cf such help For the inadequately equipped lalmra 
tones and the starved societies the Caisse was undoub 
tedlv a real and great relief but very soon its limited 
resources of hardly one million francs < rcatod more prob 
lems ard invited more eirticism than it had hopped to 
solve and meet Besides the Caisse by its statute 
was not designed to provide financial help to scientific 
workers themsehes a limitation which proved to be 
a great defect m the whole conception of the b und 

However foi nearly thirty years the Caisse des 
Recherches fiticntifiques continued to bo the only 
public organization giving any consuleratu ti however 
insufficient to the whole question of promoting and 
subsidizing pure scientific research in trance This 
was a period which witnessed significant and far rc aching 
developments in other countries notably in (mat 
Bn tarn the USA and the USSR In Great 
Britain the Development bund M909) the Department 
of Scientific and Industrial Research (11117) and the 
Medical Resea-ch (ouncil (1U0) were established in 
this period hi the United States the National Ro 
search Council came into csixtcnco in 1916 and was 
pla'od on a permanent footing in 1919 Similar Scienti 
fie Research Councils were also established in Canada 
and Japan during the same period binallv gigan'ic 
efforts wore mado in the Soviet Union to reorganize 
the whole structure of scientific research around the 
Academy of Sen nces between the years 19 , 0 and 19*10 
The governments of these countries voted large sums of 
morey for more intensive development of seiertifac 
research under bettor conditions of co operation and 
central management 

The French scientists were bitterly aware of their 
government s backwardness and ’ack of vision with 
regard to scientific research and development In 
the previous generation Pasteur and Claude Bernard 
had repeatedly warned the government of the disas 
trous results of their policy of parsimony in scientific 
research and Maurice Barres had written vigoroualv 
on the povorty of the laboratories In the inter war 
period Jean Perrin Fmile Borel Madame Curie 
Andrd Mayer Georges Urbarn Jacques Cavalier and 
many other leading scientists carried out a unified 
campaign against the governments inertia and never 
failed to emphasize in their writings and speeches, 
the poor conditions of research and their deep repor 
missions on the general national Veil being 
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It must be absolutely understood wrote Jean 
Perrin, that scientific research is our only rhanco to 
(reate really now conditions under which human life 
will be for everyone freer stronger and richer in 
(Kissibilities of happiness it therefore seems sense 
less that various nations have so far made no serious 
effort to sec that those who are talented for such research 
are not diverted from it by material necessities 
We have thus lost so many men of genius that our 
present existence is surely poor and miserable compared 
to what could have been mado possible even todav 
it these research !h were developed 1 

Pertin and some of his colleagues at the Inst'tut 
de Biologic Phvsico ehimiquo (1926) also prepared a 
plan for a national sirvice of scienlific research acting 
under the advice of a superior council of research 
in which they strongly advocated that the expenditure 
p or research should amount to about l per cent of the 
national budget This plan envisaged the leeruitmont 
and training of four categories of research workers 
viz research fellows (boumers dc recherches) re 
search assistants (charges de recherches) research 
masters (maitres de recherches) an l directors of re 
search (diroctcurs de recherches) It alse pros p* weed 
the same status and remuneration for these categories 
of research workers as were enjoyed by demoHtrators 
assistant lecturers lecturers and professors in the 
teaching jrofession respectively this was to enable 
the scientists to concentrate only on scientific research 
without any other duties or obligations and thus to 
provide for » new meentive to research 

Cntjtse Nationale de* Science* Perrin s plan 

was widely discussed among scientific circles goveri 
ment quarters an l in the press By 1930 the efforts of 
the scientists began to bear fruit in June 1930 a new 
bill to establish a mticnal scionct fund the Cavmr 
Rationale des Science* was debated in the National 
Assembly and Ik came law in (September of tho sumo 
vear ihe bund stvrtcd with an annual budget of 6 
million francs and issumed as its principal function 
the task of recruitmg and supporting a group of research 
workers under the categories of research fellows research 
workers, research masters and directors of research 
as envisaged m Perrin s plan llie bund also provided 
grants in aid to scientists and their families in strait 
ened circumstances Iho bund was worked by a Board 
of Administration which set up two Scientific Commit 
tees each divided into five sections—one dealing with 
the mathematical and experimental sciences and the 
other with the social sciences 

11 faut abaoluinont eomprondre que la Recherche scienti 
flquo eat notre acute chan e de creer lea conditions vrau tent 
nouvelles ou la vie humaine soit pour toua de plus en plus libre 
et puinaanto et riche on poasibiht&i de bonheur II semble 
done maenad que lea diversea nations n atent fait juaqu ici 
auoun effort sdrieux pour que ceux qm eont clouds pour ette 
rechercho neien trouvenl paa dcartds par dee ndceaaitds mated 
elles Nous avons ainst perdu tant d hommos de gdnin q io 
notre existence actuelle est eertamoment pauvre et m w rablo 
& ofltd de colie que nous mdnenona aujourd t u memo ai 
oes chercbeurs avaient pu so developper —(Almanack dtt 
Sciences 1948) 
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Cornell Supfneur de la Recherche Sctenhfique 
TIiub m 1930 the Ministry of National Education had 
two Funds, the Cusse des Reelurrhes Si lentihques 
and the Caisse Nationals des Sciences the former 
responsible for financial assistance for the purchase 
of scientific equipment and the latte r prov iding grants 
maid to the scientific workers themselves In iriler 
to complete the svstim it was found necessary to set 
up a controlling body to consider general matters 
concerning research to co ordinate riwanli woik 
and to supervise the use of funds 'J his was the purpose 
of the Dmreo of 21 lune 1933 sitting up a Cotiseil 
Sup6rieur de la Piehereho Suentifique (Superior 
Council of Scientific Research) whom w »rk was divided 
into eight branches, ♦ *z mathematics mechanics 
chemistry biology, natural wieniis htstoncal and 
philological sciences plulosophv and sot ml soon* is 

Cateee National* 1 de la Rechnche Sci enlijojiic 
3. he establishment of the Con^eil Suj»6ri«nir and the 
cpnvenionce of administration t allot! for the nurgmg 
of the two funds into one single national fund for seien 


tioally the same as under the Oaiasc Nationale des 
Sciences but new Experimental Fellowships were 
also instituted 

Service Central de la Recherche SnctUtfique The 
establishment of a Service Central de la Recherche 
Sctenlifiqve by the Appropriations Bill of 31 Deoem 
bei 19 IB, tlitl not m any way alter the organization of 
the Caisse Nationale Its chief object seems to have 
been to associate the central administration of scientific 
research with the Ministry of National Education and 
to prm ide it with officials The Service also assumed 
direct control of a number of newly established re 
soanh laboratories It was further responsible for 
organizing scientific mission* to foreign countries 

Hit Bill introduced, however, an innovation which 
was to develop greatly in the future setting up a body 
of to*hnical assistants to cooperate with the various 
kinds of research workers The organization of pure 
research as it existed in 1937 (m fact before World 
War If) mav l>c represented as follows 


Mnstre to I >lu ution N it onalo 
(Mjh »l r of National Edit ution) 


< dwell Sip. new de la Iter her* he R< lentifiquc (1030) 
(Superior C null of S<lentiHr Hesonrel ) 


v crx -c (entral do In Keehrn )e 8c ipntifiquo (103A) 
t entrnl S*rxieo for 8<lontiiic Research) 


(uusn Nntifiiulo de la Kecbercho Stientili )uo (1631) 
(National Boicutiftc Research Fund fiunon of tlie two previously 
treated fundti Caisse des Rechnrrhea Relent iflques (1001) 
and C aisse Nationale Has Sciences (1030) 


Grants m aid to Organization of Financing and main 

Hoentmta and foreign scientific tenance of a number 

their fomlios m missions of research laboratories 

straitened 
circumstances 


Recruiting & support Subsidies to f mnts mill for pur 

Ulg of research workers scientific chsse of» lentilU 

Research Fellows Re publications equipment 
search workers Super 
visors of Research 
Directors of Research 

tific research This was icluaved in 1936 by institu 
ting the Came National? de la Recherche Orient ifque 
(National Scientific Research Fund) The (aisse 
Nationale inhente*l the functions of the two msLtutions 
as well as those of certain services which were pro 
viously attached to the department of Higher Education 
It was managed by a Board of Administration with 
the asswtance of Committees nnd Commissions of 
the former, the mqst important—those dealing with staff 
engaged in research—were formed from the bramhes 
of the Conseil Enp^neur Fellowships ami grants 
for scientific work wen generally awarded for one 
academic year, running from I October to 30 September 
and were payable quarterlv or, in exceptional cases, 
semi-annually The grades of workers were prac 


B Applied Reseahch 

Pcrrm s original plan, which was the basis of the 
governments legislative action in creating the public 
bodies during 1930 37, was principally aimed at pro 
motmg pure research It did not envisage the much 
needed integration and co ordination between the pure 
research and the applied research This is not to sug¬ 
gest that ho in any way underrated the importance of 
applied research On the contrary, ho was often 
heard to speak in favour of more intensive develop¬ 
ment of applied research “If pure research is the 
first source of civilization,’ he observed, one cannot 
forget that the inventions and techniques which follow 
pure research ore equally necessary and, moreover, 



August, 1949 


ORGANIZATION OP SCIENTIFIC RESEARCH IN FRANCE 


53 


facilitate in their turn new discoveries in pure science * 
He was more or less content to leave the task of orgaui 
ring applied research to other government bodies 
which had been m existence since World War I 

Office. National dec Recherche* Scientifique* et dec 
Inventions The emergency of the war and initiative 
of M Paul Painlcv6 (who, later on became Minister 
of War) were responsible for the establishment towards 
the end of 1915 of the Service dec Inventions directly 
concerned with national defence In 1919 the Service 
was changed into the Direction dec Recherche* Indus 
tnells et de* Inventions and m 1922 again into the 
Office hatwnal des Recherche* Srtenttjiques et des 
Inventions The Office was a public institution with 
financial autonomy and legal status It was managed 
by a Board of Administration under the supervision 
of a National Council of which the Ministc r of > dura 
cation was Chairman and was run by a Director and 
Assistant Director The services covered by the Direction 
des Recherches Industnelles et des Inventions and the 
( ommission Sup^rieure des Inventions wlqch had bee n 
net up in 1887 were attached to it The functions 
(f the Office wen laid down m a decree of 16 January 
1923 as follows To co ordinate and promote all 
types of research tmd m particular to dot lop and 
co ordinate applied scientific research to cam < lit 
Mirk at the request of the public services to assist 
invent! rs 

(rntre \atumal de la Recherche Scientihque Ip 
plxquee A decree of 2 j May 1938 set up the ( entre 
Sat-tonal de fa Recherche Scientifique Appliquee (CNRSA) 

1 he CNSRA took over the functions rights and property 
of the Office des Inventions and at the Hamo tune 
covered a wider field of applied research It was 
also responsible for arranging for the mobilization of 
scientists and was under the elirect control of the tipprc 
pnate Minister or Under Secretary of State assisted bv 
a Haut ( ovnie de Co ordination de* Recherche* Snenti 
fique* A (onsetl Superiur de la Recherche S rienti 
fique Appliquee was also set up under the chairman 
ship of the Minister or his representative and consis 
ting of five branches applied mechanics applied ch 
nustry applied biology applied physics In other 
words the CNR‘'A had the same administrative sc* - uj 
as the Caisse Nationale de la Recherche Scientifique 
A liaison between the CNRSA and the Caisse National! 
was however established but it never worked in prn 
tice 

lastly bj the decree of 19 August 1938 there 
was set up within the Centre National de la Recherche 
Scientifique Appliquee a group of laboratories called the 
Croupe des Labomtoircs de Bellevue For the time home 
this consisted of the services and equipment of the 
former Office National des Recherches ScientifiqueH et 
Industnelles et des Inventions 

• Si la reohercho pure eat la source premi6re de la v 
1 nation, on ne pout oublier qua 1 invention et la tw hn | to 
qui lui sucoedent sent Agalement neoeosairw et au surplus f ic 
Went ft lour tour de nouvellee deoofivertes en science p re 
(L Organisation de la Recherche Scientifique en France 1938) 


III National, Centre ojc Scientific Research 
(Centre nationai de I t Recherche Scikntifiqle) 

From the foregoing account it would thus appear 
abundantly clear that until 1938 the government 
organization of pure and applied research took place 
along parallel lines and that one was more or less di 
vorced from the other This constituted os was ad 
mitted on all sides a very senouH weakness in the whole 
organization whith was m no small way responsible 
for the comparative backwardness of trench science 
and technology m the present century I he demons 
trated success in terms of better and more volumi 
nous research i utput of the German British and Ame 
rican organization based on i closer integration of pure 
and appbed research could no longer be ignored and 
gradually produced a strong desire among scientific 
nrclcs and government department for a rnijor re 
form Jong overdue 

l hi c reation of an l neltr bet retanat of State for 
Scientific Research the Sous secretariat d Ftat h la 
Recherche Scientifique with Madame lrbne Joliot 
Curie as the head was primarily designed to establish 
coordination between th« Caisse National! and the 
(NRSAor more cornctl\ to prev(nt these two bodies 
of different origin .and constitution from developing 
each m its ow n vtn> The Sous secretariat however 
did not achieve much success m this work of co ordi 
nation ami had to Ik closed down after a brief period 
>f colourless existence Its failure emphasized the 
supreme necessity of fusing the two organizations into 
one organic institution simultaneously looking after 
the intcre sts of both pure and applied research accor 
ding to one cc mine n plan 

In October 1919 as Hi tier s armies were marching 
ag unst the rest of b uro{ e the Oov eminent announced 
the fusion of the Caisse Nationale and the CNRSA 
into one single organizati >n the Centre National de 
la Recherche Scientfique (CNRSl The Centie took 
over the functions of both the previous institutions 
and was divided into two main divisions one dealing 
with pure rest ireh and the other with applied research 
The Haul Covule de Coordination and the Conseil 
Supcneur di la Recherche Scientifique were changed 
into the Haut toinitf des Recherche* Scientifique and 
the ( onictl tonsultalif de la Recherche Pure Similarly 
many other consequential changes were effected 

The activities of the C entre wen almost brought 
to a standstill bv the German occupation Some work 
m connection with the resistance movement is however 
reported to have continued underground which on 
couraged scientists to carry out certain aspects of do 
fence research One notable example is that of Dr 
Ren6 BarthGcmv who carried out important investi 
gations m television and in the transmission of thou 
sand line image 

After the liberation a team of scientists under 
the leadership of Professor Joliot Curie (who was later 
succeeded by M Georges Pussier as Director of the 
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CNRS, after hm appointment as High CommisHionor of 
the newly established Atomie Energy Commission) 
took over the control of the Centre and planned a com 
pleto reorganization towards lugher and more useful 
objectives The Decree of 2 November 1945, (Journal 
Official of 1 No\ ember 1945) provided for a new ad mi 
nistratne w t up and created an Administrative Coun 
ul, a National Committee on Scientific Research, and 
a Directorate, which characterize the present orgam 
mtion of the CNRS 

\dmmistratv e Council I he Centre is ad mu us 
tered by tin Administrative Council (C’onseil d’Admi 
nistration) and by a Director and an \ssistant Direc 
tor The members of this Council arc as follows 

M ilouthon Mazerat, Council of Stati, President 

M Cuvilher, Vice President 

The Director of Higlur Education 

The Director of Tochmcal Education 

The Director of Budget to the Ministry of Finance, 
or his representative 

M Mario Roques, member of the Academy of 
Inscriptions and hine Arts anil professor at 
the College de France 

M F Joliot Curie High Commissioner of the Ato 
mic Energy Commission 

M Francis Perrin, Professor at the Faculty of 
•Science Sorbonno 

M Raoul do Vitry, Engineer of Mmes 

National Committee on Scientific Research The 
scientific programme and policy of the Centre is deter 
mined by tho National Committee on Scientific Rc 
search (Comity National de la Recherche Soientifique) 
Tho Committee, divided into several sections, consists 
of permanent adi isers and members chosen from among 
the scientists, research workers and technical men 
actively engaged in research r ihc members and ad 
\ isers aro nominated by the Minister of National Edu 
cation, on the recommendation of the Director 

Directorate The Directorate, consisting of 15 
principal members and 11 alternate members, carries 
out the decisions of the National Committee ' The 
Director and the Assistant Director of the Centre act 
as the President and Vice President of this body The 
Directorate represents tho following branches of science 
and humanities Mathematics 2 principal members 
and 1 alternate Astrophysics 1 principal member 
and 1 alternate, Mineralogy, Geology and Paleontology 


1 principal member and 1 alternate. Physics 2 prin¬ 
cipal members and 1 alternate, Chemistry 2 principal 
members and 1 alternate, Biology 2 principal members 
and 1 alternate, Human Sciences 2 principal mem¬ 
bers and 2 alternates, Social Sciences 2 principal mem¬ 
bers and 2 alternates, Philosophy 1 principal member 
and 1 alternate 

In tho management of the CNRS, the Director 
actually acts as the right hand of the Administrative 
Council 

To consider special problems of scientific investi 
gations proposed cithor by the National Committee 
or one of its sections, or by private organizations, the 
CNRS appoints commissions composed of members 
from within, and outside, the National Committee 

Objectives The functions of the Centre thus 
reorganized were stated as follows in Article 2 of the 
Decree of 1945 

"It shall be the duty of tho National Centre of Scientific 
Research to develop, direct and co ordinate all typos of scientific 

* In particular, the Centro shall 

(1) carrj out or cause to be tarried out either on its 
own initiative or at tho request of the publu services or of pn 
vato undertakings such investigations and research as are 
of a< knowledge I value for the development of si lence or of 
tho imtmnal economy 

(2) encourage and facilitate reeeart h undertaken by the 
publu service industry and private individuals make grants 
for this purpose to persons engaged whole time or part time 
in resonrrh recruit and pay assistants for research workers, 

O) subsidise or set up certain laboratories for puro and 
applied research or develop these already existing, especially 
by assisting them to purchase instruments and equipment 
and in general such movable and real property as may be desir 
able for tho advamement of srienee 

(4) co ordinate the rooeareh activ ities carried out by 
the public services, industry and private individuals by estab 
lishing liaison lietween the persons and bodies engagod in such 
research , 

(5) organize enqiunes in public and private laboratories 
regarding tho research undertaken and tho resources available, 

(ft) arrange either directly or by means of contributions 
or grants in aid, for the publication of accounts of interesting 
scientific work , 

(7) make grant* in aid for scientific expeditions and 
for visits by research workers to French or foreign laboratories 
or research centres and, 

(8) organize and supervise preparatory training for 
research in the conditions specified by administrative regu 
lations ’ 

(To be concluded) 
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MARINE ALGAE AND FOOD PROBLEM 

KALI PAD A BI8WA8 
boyal botanic gardens, Calcutta 


ALGOLOGY in the study of a group of plant* 

known as “Algae" which cannot properly ho dc 
fined and separated from the other branches of plant 
kingdom such as Bryophyta, Ptendophyta and Sper 
matophyta Tt is an integral part of the e\ olution 
of the great Plant Kingdom and its phylogenetic devc 
lopmcpt can be traced from some pigmented ancon 
tors either from their flagellated members or from some 
separate ancestry possessing swarmers ” (Fnta< h, 1935) 

The algae are distributed over vast areas on land, 
fresh waters, seas and oceans all over the globe They 
cover a vast range of organisms from the simplest 
protoplast which can hardly bo differentiated from the 
bacteria to the highly evolved sea weeds of huge di 
mensions and elaborate morphological structures com 
parable to those of large trees with their greatly ad 
vanced and complicated life hiRtory 

The distribution of the members of this branch 
of the plant world can also commonly be compared 
with the distribution of higher plants, exposed as they 
are to the d fferent range of photic (light) and other 
ecological factors 

'! ho study of Algae or the sc icnoe of Algology forms 
an important part of Limnology or the study of fresh 
water organisms both plants and animals, and plays 
a dominant part in the biological investigation of fresh, 
brackish and marino waters, pisciculture, supply of 
drinkmg water, sanitation, irrigation and commum 
cation in inland waters 

The beauty of minute microscopic Diatoms are 
unsurpassed and the delicate artistic forms and di 
fferent colours exhibited by various marine algae are 
objects of great admiration Truly, ‘the vegetation 
of the sea may claim ,as Shirley Hibbard writes, “a 
share of our attention, not alone for its variety and 
beauty or the mystery that surrounds its life m the 
depths of the ever changing waters, or for the useful 
ness to man of a considerable part of it, or for its inti 
mate association with animal organisms that perhaps 
are more wonderful than itself, but above all things 
because it affords us one great and m a certain sense 
complete expression of the will of God m thingB crea 
ted ’ 

“In early times man used raw foods, as most am 
main still do In certain tropical island, old natives 
eat live fish which they catch in not They are found 
to take bites from it as casually as if they were eating 
a banana Before fire was discovered, food must have 
been taken in its natural state The smaller sea am 
mals were eaten alive The flesh of larger animals 
was consumed as soon as possible after the hunt was 
over Nutritious roots were dug up and cleaned and 
feasted upon wherever they were found Creen leaves 


and sea weeds were chewed and swallowed while still 
ensp and fresh” flildan, 1935) as it was the case with 
the refugees parachutists and troops hghting in the 
depths of the ram forests of Burma and Malaya 
and famine stricken nun and women in Bengal during 
the last great war 

“With the dawn and advancement of civilisation 
the same flesh of apnnals and edible parts of plants 
roots, stems, leaves and fruits are eaten by man like 
his remote ancestors But the form m which this 
food reaches the stomach undergoes manifold changes 
It is ground, sifted shredded, mixed, dried, timed 
boiled, bottled, stewed, fned, steamed, fermented, 
pasteurised, sterilised and so on it is also covered with 
sauce drew sinus and condiments and it is even colored 
and beautifies! m a variety of ways The mam point 
of difference however <s this the protoplasm has been 
killed, the vitamins haw been destroyed for the most part 
by the application of heat The physicians and biolo 
gists have now a days begun to realise the great pro 
blem before them of not only to diseov er means of ob 
taming more food by improvement of agriculture, 
fisheries and elaines hut to find out the most nutn 
tious matter contained in the food that we take The 
“deficiency disease ’ which is so alarmingly prevalent 
all over the world particularly after this war are muinly 
due to lack of something in the food used by the afflic 
ted persons and animals ’ 

The algal flora in fresh waters and seas occur in 
three zones First, there is the bottom zone composed 
of ‘detritus’ where the algae play a vital part in con 
verting the decomposed organic matter into proper 
form of plant food, secondly the zone of submerged 
floating or attached plants and tliirdlv, the surface 
zone consisting of masses of various vegetable and 
animal organisms floating on the surface of water 
The middle zone of submerged and attached plants 
harbour many algae floating freely either horizontally 
or vertically on which feed many fish and other 
animals The masses of surface floating plants both] 
large and small are known ns macro or micro plankton] 
composed either of plant— (Phyto plankton) or animal/ 
—[Zoo plankton) or a mixture of both— (Phyto zoo -) 
plankton) 

“Algae absorb nourishment from the sea water 
which bathes their snrface-s But the water must 
contain all the necessary foodstuffs—nitrogen coin 
pounds, carbonic acid, phosphoric acid, silica, calcium, 
and oxygen—for if any lacking the plants cease to grow 
The projier study of the marine alga, then must in 
elude the study of its food or, in other words, the che 
mica! composition of the sea water The necessarv 
food constituents are present in the waters near the 
shore, as a result of drnmnge from the land For this 



ftCEfcrcs UBt> OtrLTUBS 


66 


Vol 16, No. 2 


reason the sea shore ooostHuiee the n chest food pro* 
(facing region in the entire see, whereas muoh of the 
ooeon bottom—except in the vicinity of the shores, 
where it is covered with a layer of detmtne—mart be 
regarded os a desert waste ” (Tilden, 193ft) 

“Sea animals, hke those of the land, require or¬ 
ganic food materials They depend entirely upon 
plants or other annuals for their food, ingesting pro¬ 
tein or amino acid from the living or deed organisms 
The scavengers find their food in the organic matter 
m the detritus on the sea bottom, the gill rakers live 
upon plankton forms but very many animals obtain 
their food, wholly or in port, directly from the attached 
sea needs ' (Tilden, 1936) 

Then again if we oompare the land flora with that 
of the fresh water flora we find there exists great simi 
larity between them as regards their biology and eco¬ 
logy Like the marine algae there is the same succes¬ 
sion of various types of aquatic plants growing under 
different environmental, physico-chemical, geological 
and biological factors There are both m lands and 
in waters fresh water and marine edible crops and 
also what we call weeds, that is those plants which 
grow m places where they are not wanted and whose 
uses are not yet known to us Recently some Jnnno- 
legists have estimated that the enormous quantities 
of food available m the vast masses of plankton of 
the seas and oceans are bo noh m vitamin contents 
that these- organisms can feed the entire population of 
the world Such a productive field of marine flora and 
fauna remains yet untapped The world is foolish m 
depending so much on wheat and rice 


It will thus be realized that apart from the value 
of purely scientific investigation there is great practical 
value in the investigation of the vast field of marine 
vegetable resources along the coastline and m the seas 
of Doth in our country as well as elsewhere in the world 

There exists undoubtedly great opportunity for 
trained freshwater and marine biologists particularly 
workers on Algae The life history of all species of 
algae occurring in inland fresh water and marine and 
brackish water areas must be worked out Their 
structures must be studied and their tissues observed 
and illustrated so that when minute portions are found 
in the digestive tracts of animals they may easily be re 
oognued and tabulated Likewise, the life histories of 
“the frefeh water and marine fauna particularly fishes 
must be followed, the digestive organs in particular 
befog g iven thorough study The biochemists must 
discover the effects of toe digestive fakes of the animal 
upon toe plant tissues digested and the effect of the 
plant upon the animat that eonsamee it ’ 

“The Cfancse have a proverb which represents 
popular opinion today with regard to life in the sea 

t fish eat tittle fish, 

" ‘ ‘ \ eat sijrimp; 


“There is no questioning the truth of toe first 
statement and the seoond is approximately correct, 
but the third involves an entirely new problem and 
ooe of vast possibilities The great need at present is 
an extended, oo operative scientific investigation of 
the “mud” in other words, the seaweed food—con¬ 
sumed by the Shrimp” (Tilden, 1935) There is 
thus a cycle between plant and animal life including 
man 

The ultimate source of food for marine animals 
such as the cod fish whose liver oil is extremely rich 
in iodine and vitamins A and D which are of great 
therapeatio value lives on minute Crustacea which in 
their turn feed upon marine algae rich in oil The 
algae along the ooast forming vast expanse of “sea 
forest ’ are therefore the favourite haunts of marine 
fauna 


All fat marine fishes contain toe necessary food 
factors, so that not only is cod liver oil a wonderfully 
ourative remedy for deficiency diseases, but all animal 
sea food—especially fish, oysters shrimps, lobsters, 
and crabs—contain valnable protein and fat and at 
the same time is richer in vitamms than the flesh of 
land animals and fresh water fish and far better source 
of iodine Tt may be stated with absolute truth that 
marine food is the best food known at the present time 
If cooked properly it is found that the focal factors are 
not destroyed—exoept in the case of vitamin C, which 
may be obtained from fresh citrus and other fruits and 
from green vegetables 

‘ No other known food substance contains such 
a high amount of iodine as some of the marine algae, 
the large coarse brown kelps in particular are very 
neb in this clement Tressler and Wells report that 
dried Atlantic seaweed was found to contain 900,000 
parts of iodine per bilbon of water 


Marine algae form the ultimate source of food 
of marine fishes In the ocean the fringe of attached 
algae clothing the rocks and reefs along the shores 
furnishes a perennial supply of food for marine ani¬ 
mals Hordes of invertebrates pass through all the 
stages of their existence in toe meshes formed by the 
interlacing branches of this miniature submarine forest. 
In tropical waters miHiom of schools of brightly colored 
reef fish, golden yellow, green, orange, blue, crimson 
and purple, may be seen hoverfag over them seaweeds, 
darting swiftly from one plant to another, nipping off 
a branch here, a soooulent fruit there —an activity due 
however, sot to the necessity of having to procure prey 
bat to the fact that they themselves form toe prey 1 Of 
innumerable enemies In spite of their agPy they 
do not always etude capture, for they furnish susten¬ 
ance to hordes of larger fish which oorae in from deeper 
water, alone or m achools, to feed upon them ” 


"Although it is hot generally recognised as a foot, 
ft is the ftfeae afth* ocean consisting of both attached 
tf*#*dk m ptanfcton fohns, toot constitute the bttaf 
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link in tiie food chain of all oar important food fish 
These in tarn are consumed by man, who forme the 
terminal link m the chain ” (Tildhn) 

The etndy of the food of fish must receive more 
and more attention Hie importance of tracing food 
Htioeewrionfl from the marine plants to the fish used as 
food by man most be realised A knowledge of the 
structures and life processes of the algae is fundamen¬ 
tal to any scientific investigation of their use indirectly 


^ food for fishes—or directly to man (Biswas, 
Ribuiotm 

Biswas, K. Association of some of the Common Algao with 
animals in Indian water*, Hetiungm, Set prig, Rand 78 1017 
Cornwall, Bern, Tho Sea weed collector 
Fritach, F E Structure ft reproduction of the Algae, 
VoL I, and II, 19SS ft 1048 
Hibbard, 3 The Sea weed collector 
Tilden, J K The Algae ft their life relations, 1038 


SOME ASPECTS OF STUDY IN THE LIFE HISTORY OF INSECTS 

O A PATEL', R R SA\ OOR* axd A C BASU* 


TjfflRILE studying such characters like the dura¬ 
tion of the egg, larval and pupal stages or the fe 
cundity, longevity, pre oviposition and pre mating peri 
ods of adults of a particular species of insect, it Is com 
monly experienced that the period is not well defined 
and results are usually given as, 'the duration of egg 
stage vanes from 1 to 6 days ’ as is the case in PlutrUa 
, maculipennu (Curtis) or that the larval stage lasts 
from 12 to 18 days” as is the case m EpUachna 28 
punctata F, and so on This m fact is a gross under 
statement and at times amounts to an erroneous inter 
pretation, sm6e it does not define m a rational and 
precise manner the extent, magnitude and the manner 
of variation withm the stated range The inexactness 
in statmg only the variation of a magnitude of a charac 
ter under study, has not been overlooked by modem 
taxonomists, and it has become customary and essen 
tial to give in a determinate manner the details of the 
variation observed in a morphological character For 
this purpose, it has been found necessary to study a 
larger number of individuals for the same character 
ana group them according to the magnitude of the 
character The resulting distribution enables an exact 
estimation of the different statistics such as mean 
mode or standard deviation which help us to dearly 
define the variation observed (Huxley, 1940) 


For the reason that a species is inherently variable 
as to its susceptibility to an insecticide, a method on 
similar lines for a more accurate statement is also adap¬ 
ted by the insect toxicologist, and m the laboratory 
testing of the resistance of a species to an insecticide 
it has become incumbent to study a large number of 
individuals, and group them according to the magm 
tude of their resistance (WadleV, 1943). However, 
in the study of such characters luce the dbratitm bf the 
stages of insects, and other characters Hke the fecun¬ 
dity and longevity of adults in the life history of an 


iQ A. Patel, Protestoref 




* ft. ft, Sevoor, 
of Agriculture, 


insect, tills method has not come in voghe To illus 
trate, the following table gives the period in the pupal 
stage of 605 individuals of PlnUtta mantlipcnni* (Cur 
tis) at 750“ ± 5° F 


Pahi.k 1 

Duration or thk pupai period or PlutrUa macuUptnuU 
at 76“±8 l 'F ' 


Number of days 

in pupal stage 3 4 8 8 7 8 Total 


Number of rndivi 

duals observed II 113 377 98 8 I 008 


It can be dearly seen that a casual statement 
that the pupal period of this species lasts 3 8 days 
is grossly inadequate, because over 96 per cent of the 
pupa emerge within 4-6 days, with the additional fact 
that over 60 per cent of them emerge on the 5th day 
alone The results obtained may be safely accepted 
as typical for the species, owing to the fact that a Suffi¬ 
ciently large number of individuals hare been investi¬ 
gated 


Tawui s 

Duration or larval stack or PUiPUa 
tnaeuliptnnt* at 78° ±8*F 


Number of days 

in larval stage 7 8 9 10 II 12 18 14 18 Total 

Number of indi 

viduals observed 27 148 319 207 97 18 0 2 1 798 


A similar study of the duration of the larval stage 
Of the sftme species, yields the data given in Table 2, 
where., the variation of this character extends from 7 
to Iff days, la tins ease although the individuals are 
distributed more smoothly and equitably over many 
of the classes, than is the case with the pupal stage, 
ft is oteor that over 78 per cent of the individuals take 
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only 8 to 10 days, and this fact has to be taken into- 
account 

An even more striking case of the manner of vana 
tion is exhibited by data on the duration of the egg 
stage of this species 

Table 3 

Duration or xoo stac t or Plutclla 
macultpenma at 76°±6°F 


Number of days 1 1 3 24 5 6 Total 

m egg stage 

Number of eggs 

observed 20 281 2218 269 31 1 2820 


Out of 2820 individuals observed a total of 2218, 
amounting to nearly 80 per cent of the eggs hatch 
on the 3rd day alone A curve drawn to represent the 
data of Table 3 would result in a steep peak on the 
3rd day declining sharply on either side, indicating a 
strong tendency for a lepto kurtic curve, wherein near 


ly 80 per cent of the area lies in the immediate neigh 
bourhood of the peak 

Thus, to obtain a comprehensive idea regarding 
the duration of life stages of insects, the range of vana 
bility should be studied along with the spread of indi 
viduals over the various classes The necessity is 
no less - acute in those cases where the spread is uni 
form over the classes, or m particular those observa 
tions, a curve drawn to represent which will be of the 
uni modal type A systematic study will involve the 
distribution of the individuals into various classes m 
which the magnitude of the character is divided When 
drawing vabd conclusions pertaining to the i anabllity 
of these characters, it is necessary that the observations 
under consideration should be adequately large to faci 
Utate justifiably acceptable inferences 

t Kktkrkncss 

Huxley Julian —The New Systematica Oxford Unn entity 
Press 1940 

Wadley K M —Statistical aspects of laboratory tests of inseo 
ticides Am Assoc Ad\ & ten Pub No 20 177 188, 

1943 


THEORIES AND OPERATION CHARACTERISTICS OF 
LEAD-ACID BATTERIES 

\ I N ROW 


ESSENTIALLY the storage battery consists of 
"two dissimilar electrodes held apart from eaih 
other in a conducting liquid known as the electrolyte 
These electrodes with thoir surrounding electrolyte 
muBt differ from each otlior so as to produce differ* nt 
potentials with respect to the electrolyte and also m 
the available or free energy The difference m poten 
tial between the two electrodes constitutes the dec 
tromotivo force of the cell 

When connected together through an external 
resistance a current flows proportional to the differ 
enee of potentials, and inversely proportional to the 
sum of the battery aqd external resistances The 
current is actually transported from one electrode to 
the other through the external circuit by charged par 
tioles called ions At the surface of the electrodes 
where the electronic conduction changes to ionic con 
duction chemical reactions occur The material of 
the positive electrode is usually chemical compound 
hke PbO,, Mn0„ Ni0„ CuO, or AgCl These are all 
depolarising materials which have a great propensity 
in easily accepting electrons, but m so doing they get 
reduced to a lower state of oxidation The materials 
of the negative electrodes are such as Pb, Fe, Cd or 
Jin They are characteristically known for their pro¬ 
pensity to part with electrons, which form the posi 
tively charged ions p the electrolyte Thu being the 


reverse of the reduction process forms the oxidation 
process 

Those two processes are normally accompanied 
by chemical changes which are also accompanied by 
changes m the electrolyte, all scrupulously according 
to the Laws of Faraday But externally we say that 
the battery is discharging when it is supplying the cur 
rent and that it is ^barging when it is taking electno 
current, the charge and discharge simply being the 
results of conversion of electrical energy to chemical 
energy and vice versa, exactly according to the laws 
of thermodynamics 

The electrolyte which provides the ionic conduc 
tion between the electrodes should be selected from 
the nature and characteristics of t he electrodes selec 
ted, its exact purpose differing m different types of 
batteries For instance, in the Edison’s Nickel Iron 
battery it serves as a simple electrolytic conductor, 
while in the lead acid battery it does take part in 
the chemical reactions, taking place in both the 
electrodes 

The accepted convention for the direction of flow 
of current u from positive to negative, exactly oppo¬ 
site to that of the flow of electrons The rate it which 
the chemical reaction occurs depends on the rate of 
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electronic exchanges at the electrodes, which in turn 
depends upon diffusion, temperature, effective but 
face, and prevailing conditions of the electrode surface 

The Double Sulphate Theory of Lead Acid Bo lienee 

The chemical reactions taking place in a lead acid 
battery for oharge and discharge have for a very long 
tune been subject to dispute and argument The 
oldest theory put forward in 1882, was that of 
Gladstone and Iribe and popularly known as the Dou 
ble Sulphate Theory, on the basis of their observe 
turns that lead sulphate is formed at both positive 
and negative electrodes during discharge and that it 
could be oxidized at one plate and reduced at the other 
during charge Expressed by means of an equation 

PbO, + 2H.SO* + Pb ^ 2Pb S0 4 + 2 H, 0 (I) 

When the cell discharges the reaction proceeds to the 
right, but this is reversed during charge The equa 
tion shows the passage of 1 haraday of electricity 
(06,600 Coulombs) m the direction of discharge and re 
suits in the consumption of one equivalent of PbO, and 
Pb ami two equivalents of H,S0 4 , while two equivalents 
of lead sulphate and water are formed The results 
obtained for the quantity of electricity passing and 
the materials consumed or formed have not found 
common agreement Perhaps the correct solution 
could only be obtained if wo oould accurately and pre 
cisely determine the degree of concentration of the 
electrolyte at any stage of discharge or charge Per 
sonally, I feel that although this may Hcem apparently 
to be an easy matter it is not so judging by the widely 
different results achieved 

Craig was probably the first to determine to a 
reasonable amount of accuracy the acid consumption 
during discharge and also the formation of water 
The results achieved by him confirm the Gladstone 
Tribe double sulphate theory without any assump 
tions 

Having established the theory from practical 
results, we can apply themodynamio reasoning and 
compare the heat of the reaction based on thermo¬ 
chemical data The first involves no electrical pheno 
inenon while the second deals with electrical measure- 


Tuming to the electrical aide, the thermodyna¬ 
mical relation between electrical measurements and 
heat of extraction is expressed by the Gibbs-Helmholtx 
equation which may be written aa follows — 


A H 


2 X 06,600 iff rp 

T mT (E ~ T 


dS 


dT 


( 2 ) 


Where A H is the heat of reaction in calories 


E the electromotive force, 
T the absolute temperature, 


and 


dE 

dT 


the temperature ooeffioient 


All these quantities could be measured precisely 
excepting A H The equation could be represented 
on simplification as 

A H - 48136 { E - (degrees w Cent + 273 16) J 

(3) 

The following table gives the electromotive force and 
temperature coefficient as a function of acid conoen 
tration and in parallel oolumnB the heat of reaction, 
on the basis of electro chemical and thermo chemical 
computations Considering the many sources of error, 
the agreement in the results is rather remarkable, 
showing the double sulphate theory to be the stablest 
of all those that have been advanced 


Tabus 


Specific Sulphuric Experimental Deter Heat of Reaction 

Gravity Acid initiation _ 

28 C Percent Electro ’Ehermo 

28 C Emf at OE/AT Chemical Chemical 

Cent! 28 C (MvjC) Kiloca Kilooa- 

grade_(Volts)_ tone s lories 

1 020 3 08 1 S88 (-0 06) (-H8 28) -88 32 

1 050 7 *4 1 905 +0 18 -86 88 #8 88 

1 100 14 72 1 962 0 29 - 88 54 - 87 44 

1 150 21 38 2 005 0 S3 87 97 -88 87 

1 200 27 66 2 050 0 80 - 90 46 - 90 9 

1 250 3S 80 . 098 0 22 - 93 77 - 93 85 

1 300 39 ”0 148 0 18 -93 68 -9d 51 


Operating Characteristics of Lead—Acid Batteries 


menta only Or rather we are dealing with the con 
version of energy from chemical to electrical or vice 
versa as represented by the heat of reaction produced 
The heat of reaction in a storage battery mvolves 
that of all the constituents, including plates and the 
solutions Fur solids definite values of the heat for 
mation are available which usually do not vary with 
the change of concentration of the electrolyte The 
only variable factor is the degree of concentration of 
the electrolyte, involving the partial molal heat con 
tent of acid and water From infinite dilution where 
the partial molal heats are zero, to the other extreme 
of undiluted sulphuric add of 23 46 kilo-caionea per 
mole, ire can now get the heats for kny concentration.} 


The discharge output of storage batteries normally 
exceeds the specified manufacturers* rating until it 
nears its serviceable period (which may be specified 
as 80% of rated capadty) Ratings are usually based 
on discharge for some specified period like 6 hrs or 20 
brs and so on A battery which can deliver 6 Amps 
for 20 hrs is said to have a capacity of 100 Ampere— 
hours but may not be able to deliver 20 amperes for 
6 hours The capacity decreases as the rate of dis 
charge increases The relation of current and time 
may be expressed by the equation 

/■ < = a constant (the capacity), 
m which / is the current, n is a constant for the type 
of the battery ranging from 18 to 1 6 Estimate* of 
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the capacity at various rates are conveniently made 
ftxnn linear graphs or by means of the slido rule 
Temperature tdo has an important effect on the dis 
charge characteristic of a lead storage battery because 
the resutivity and viscosity of the electrolyte vary with 
temperature An increase of resistivity produces a 
greater IR drop inside the battery while an increase m 
viscosity (with decrease in temperature) decreases the 
rate of diffusion of electrolyte into the pores of the 
plates which also reduces the working voltage of the 
cell. 

The working voltage falls gradually as discharge 
proceeds until the concentration in the pores of the 
plates has diminished to a point beyond which the rate 
of discharge no longer can be maintained This occurs 
At about 1 7 volts for normal rates Further discharge 
oould only be made after a period of rest during which 
period some diffusion occurs Some gassing also may 
be noticed either during discharge or during the rest 
period as a result of local action Ventilation is of 
course absolutely essential The charge of the lead 
acid battery is accomplished by applying an eleotro 
motive force in excess and opposite in polarity to that 
of the battery If the difference is verv small the bat 
tenr is said to ‘ float ’ on the charging line If the 
difference between the applied e m f and the batteries 
counter electromotive force is great, this results in a 
larger charging current If the charging current is 
held constant, the counter electromotive force rises 
gradually until the number of ampere hours supplied 
substantially equals the number of ampere hours pro 
viously discharged At this point more rapid increase 
in voltage and temperature is noticed The charging 
current is normally reduced to a specified finishing 
rate at this point 

This property of a battery to absorb elec tric energv 
at very high rates when in a discharged stale sbonld 
be correctly understood to get the maximum efficiency 
To avoid excessive temperatures and gassing, the rate 
of charge at any time should not exceed the limits set 
by the ampere hour law ’ That is, the charging 
rate in amperes at any time t, should not exceed the 
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numerical value of the ampere hours at thal time lack¬ 
ing for a full charge With the proper choice of the 
applied constant potential, charging becomes fat the 
most part automatic because the counter electromotive 
force of the battery rises as the charge proceeds and 
this automatically decreases the charging rate If 
the charging law is to be followed very closely 60% of 
the total charge may be supplied in about 40 minutes, 
76% m about 1 hour and 20 minutes, and 90% m about 
2 hours and 20 minutes The applied potential for 
constant potential charging is from 2 16 to 2.36 volts 
per cell depending on the servioe required of the cell 

When a battery is connected directly to the bus, 
charge or discharge occurs according to the oonditioqs 
at the moment Temperature always plays an impor 
tant role At very low temperatures a higher bus 
voltage is needed to charge the batteries at satisfactory 
rates, and too high voltages at high temperatures lead 
to the vicious circle » e the current first decreasing 
to a minimum, and then rising again, as the battery is 
warmed thus causing a condition of instability The 
condition for stability is that the voltage of the charg 
Ing bus must be higher than that for constant potential 
charging and this is obtamed by including a small 
fixed resistance in the circuit The initial charging 
rate is lower the final rate is higher and the time some¬ 
what longer than for the straight constant potential 
charge 
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'T’HIS is a report of our tnp during the winter of 

1946-47 to the Indian Science Congress m Delhi 
to which Dr Win Fdwards Doming and I were dele¬ 
gate* from the 4 A A 8 With the exception of Dr 
Shapley who arrived after the Congress had started, 
the American and Canadian delegate* left La Quardia 
Field December 22 on a BOAC Constellation four 
engined plane for an eleven hour flight to Shannon 
Airport in Ireland ** There, while we had an early 
breakfast, we learned a lesson in nationalism from 
the labels o\er the various doors—they were in Erst 
as well as m English and French Questioned, all 
the attendants confessed, however, that they could 
not speak the Irish language, although it is now a com 
pulsory subject in Irish schools 

In London we waited a week for a chartered plane 
This took us and the British delegates to Karachi 
with stopovers at Malta, Cairo and Basra An Indian 
government plane then took u« from Karachi to Delhi 
Delayed by fog at the London airport, we were a day 
late m arriving in consequence, the Congress opened 
its sessions one day late 

After the Congress, for the most part m the company 
of Dr W F Hanna, of the Rust Research Laboratory 
of Winnipeg I visited the Forest Institute at Dehra 
Dun, universities and scientific institutions Lahore, 
Lucknow, Benares, Calcutta, Darjeeling, Hyderabad, 
Madrqs, Bombay, Jodhpur and Karachi Each of 
us gave one or more lectures m most of the cities I 
left India by plane of Feburary 9 and, after short Btops 
m Pans and London arrived in New York on February 
18 on the Queen Elizabeth Some of the delegates had 
shortor, and some longer, stays in India 

I shall not attempt to give a detailed report, but 


•Reprinted from, an 1 with land aoknowledgwiwnt to 
The Scientific Monthly Vol LXVI, No 2, February, 1048 
(Ed Sei A Cvl ) 

tDr Balkealee has had a long and distinguished scientific 
career In 1904 he went to Europe as an investigator for the 
Carnegie Institution. In 1016 he became its resident investi 
gator for plant genetics and finally m I960 became Director 
of the department which post be held until 1941 when he joined 
his present post Dr Blekeelee was president of A. A A 8 
in 1940 and is widely known for his classical researches on the 
genetics, cytogenetics and origin of the Datura* of the old and 
the new world 


•♦The Canaiian delegates were W K Hanna, T L Teuton 
and R B Thomson Those from the United Btatee were A 
F Blakeslee, W E Darning, E N Harvey, Oeoar Riddle, and 
Harlow Shapley Those from England were P M 8 Black 
kett, William Brown, Sir Charles Darwin, 8ir Arthur Fleming, 
Hvmro Fox, L J Hordsil Sir Harold Spencer-Jones, Dudley 
Stepp, and Sir D Afoy Thompson V P Volgin spd B N 
Favloyslgr jsp rafsnted tfis Soviet Union, Jaoque 




thM* delegates, see Seine* and ( 
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shall instead report some impressions of India gleaned 
from an all too hurried visit to that interesting country 

India is faraway from us in customs and taboos, 
near though it is in time (thirty four actual flight 
hours) It is land of great contrasts—m climate, 
races, languages, religions, and types of government 
To us the greatest contrast was the extreme poverty 
of the masses and the comfortable, even luxurious 
standards of living of the upper classes As an example, 
we found people sleeping m the streets and on the steps 
of the great Mosque of Delhi because they had no other 
place to go , later, we were lavishly entertained in the 
Viceroy’s sumptuous palace m New Delhi and were given 
a banquet by a wealthy industrialist, where we were 
served various wines and champagnes Delegates 
to the Congress came m contact primarily with the 
university people and with the governing classes both 
Indian and English 

In the Scienoe Congress we found the meetings 
of various scientific sessions much like those of our 
own American Association for the Advancement of 
Science 


The discussions were keen, and the criticisms 
of the papers were search mg We were all impressed, 
I belie\ e, with the knowledge the Indians had of foreign 
literature, and I had an experience similar to others 
in finding that my own work was well known to the 
specialists m my particular field 


It was a surprise to many Americans to learn that 
the Indian Congress was conducted entirely in English, 
although there are several hundred more or less distinct 
languages or dialects spoken in India Those ip the 
north trace their origin to the Sanskrit The Dravidian 
languages in the south have an entirely different origin 
English, m consequence, serves as a lingua franca 
ana is spoken fluently by all educated Indians With 
the exception of the two Moslem universities, it is 
the language of instruction in aJI Indian institutions 
of higher education The value, at least to science, 
of a single universal language in which alf educated 
men can converse is obvious It was with some conoera, 
therefore, that wo foupd arpong somp of the un|v«pnty 
people m India a desire to develop a single national 
Indian language to take the place of English, although 
even Hindustani would h^ve to be learned as a foreign 
language by a large proportion of the people Perhaps 
this feel mg was both an expression ox nationalism 
and a reaction against anything connected with the 
English Possibly our desire to see the spread of Eng 
lish as a world language fostered rather than restricted 
is somewhat influenced by our own nationalistic 
instincts, but I believe I should feel the same way 
about. French cut German if either were as widely wed 
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and appeared to have a better chance of general ad op 
tion 

India attributes to us many wonderful things 
for which we Bhould not have credit For example, 
an able woman botanist, in discussing the economic 
value of algae, said that in India they ought to do as 
we did in the United States, where every farmer had 
a fish pond m which he put certain chemicals to induce 
the growth of algae Fish fed upon the algae and the 
fanner could go out and bring in a crop whenever he 
desired! Some of the American delegates had heard 
of this scheme, but none of us had ever actually seen 
such a fish pond 

Indians believe that we do everything by mocha 
meal oontnvanoes, and, when told that m our homes 
we had to get along very largely without servants— 
of which there is an abundance m India—they would 
reply, ' Oh, yes, but you do everything in your houses 
by push buttons 

Indian students also look to America We were 
besieged by students who wanted our assistance in 
securing admission to American universities They 
even called at our rooms before breakfast One boy 
who wanted to come to the United States to study 
atomic phvsics was only fifteen years old 

The Indians with political influence look to America 
For instance, Nehru, who invited Dr Shapley and me 
to dinner one evening with two Indian scientists was 
very eager to learn the attitude of Amen cans regarding 
our foreign policy more particularly in its relation 
to Russia He asked especially about the effect of the 
Republioan viotones m 1940 on our policies Wo were 
greatly impressed by Nehru s keen interest in, and 
understanding of, movements in other countries and 
by his efforts toward the betterment of his own people 
Although Indians of all classes look to American and 
Western civilisation, they do not wish to be placed in 
the position of an inferior people asking alms They 
resent the 4 master race” discrimination exercised 
toward them both m India and m South Africa In 
retaliation they have established a boycott against 
African goods and in the Taj Mahal Hotel in Bombay 
there are signs reading ‘No South African Allowed 

The British also depend upon America In January 
and February, 1947, when we were in India, the British 
government had not yet set a date for leaving India, 
but all the British officials realised that the government 
would soon have to be turned over to Indians The 
British expect America to give at least moral support 
in helping India to get on its own feet 

The Indians have a civilisation of which they are 
justly proud for its origin may be traced back to Sans 
loft times, some of the literature in the Vedas going 
book to about 2000 BC I became convinced that 
they are not mentally inferior, as we were led to behove 
before going to India and as was also the impression one 
would gab froei discussions with the British governors 


of India. The Indians realise that they must depend 
cm Western civilisation for their science and technology 
I feel, however, that the differences in their scientific 
and technological outlook are due primarily to en¬ 
vironment rather than to genetio constitution, henoe, 
they are more amenable to change 

In my talks with Indian educators I pointed out 
that up to the early part of the present century we 
had to look to Europe, especially to Germany, for 
leadership in science, and that it is not eo long ago 
that America (and Europe) came to realise that this 
was no longer necessary In the same way, the Indians 
realize that they must get foreign training, and they 
have established fellowships for their beat students 
to study abroad Whatever short-comings in colonial 
polioy may be blamed upon the British, there was 
evidence that they had done much for the development 
and application of Indian science, at least in medicine 
Many Englishmen we met had devoted the better part 
of their lives to scientific service in important posts in 
India, and some of them were seeking positions in other 
countries in view of the early withdrawal of English 
control It is to be hoped that the value of their servioe 
will not be entirely lost, and that standards may even 
be raised now that India has taken over oomplote eon 
trol of her own destiny 

The British in India have said that as scientists 
the Indians are most successful in mathematics and 
theoretical physics This seemed to be true, although 
Raman, who received the Nobel Prize m physics, was 
and is a good experimentalist Indians, however, do 
not seem in general to do so well in experimental 
sciences There were, of course, some notable excep 
tiona and in Borne of the laboratories we visited there 
was a keen spirit of research 

The greatest fault I oould find with Indian scien 
tiata was a certain disinclination to use their hands 
This fault I have also found among some other foreign 
seientists The lack of appreciation of the dignity 
of manual labour as well as the caste svstem-which 
now appeals to be m process cf gradual elimination 
—is a groat handicap to their technological advance 
ment For example, an Indian who, when I met him, 
was scientific and technological adviser to one of the 
Indian states, told mo that when he was a student 
m one of the institutes of technology in the United 
States he did as many of the other students did, 
namely, earned money during the summer in manual 
labour, washing dishes m a hotel, etc When he wrote 
his parents what he was doing, he received two cable¬ 
grams telling him to stop it at once — that he was dis 
gracing his family The same scientist told me that 
£e had available an industrial position at 1,200 rupees 
(about $400) per mouth bnt that if he paid someone 
that salary he felt the man would not want to work 
in the shop, but would wish‘merely to sit at a desk 
Perhaps as valuable a thing as any that I told Ind ian 
scientists with whom I had conversation was that I 
helped my wife wipe the dishes m our own household 
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The willingness to do — even at times the necessity of 
doing— things with one’s own bands would be one of 
the beet lessons, I feel, that could be learned by Indians 
who visit our country 

One of the American vice consuls in India told 
me that the difference between Indians and Americans 
could be demonstrated by the fact that, when an Amen 
can gets » PhD degree, that is the start of his going 
to work more intensively, but when an Indian gets 
a Ph I), that is likely to be the end of his work—he 
feels he has reached his goal 

I did get the impression that there was in many 
cases a letdown m the scientific activity of Indians who 
had reached a full professorship in their universities 
I also found that the position of a man seemed to be 
more esteemed than the work he was actually doing 
In one or two cases, the men who appeared to me to be 
doing the most original work in certain institutions had 
considerable difficulty m gettmg to me to talk about 
their investigations In fact, I sometimes had the 
feeling they were actually being kept from me 

That “pull” is considered of much value m ad 
vanoement was suggested by several requests made to 
me that I mention the work of certain Indians when 
I gave my lecture at their institutions Another exam 
pie is a letter recently received from a student who had 
failed to secure a fellowship from the Indian government 
to study for a doctor’s degree m the Genetics Kxpcn 
ment Station at Smith He intimated that influence 
was important and suggested that I write to certain 
government officials urging them to reconsider their 
decision not to award him a fellowship We heard 
other complaints that on account of political and perso 
nal influence Indian fellowship did not always go to 
the best students Whether these oomplamts were 
sometimes justified or were merely the reactions of dis 
appointed candidates, we were not able to judge 
Naturally, however, I did not write the letters re 
quested 

I should like to be a Maharatn not because of the 
great wealth and multiplicity of wives or their cqui 
valents, with accompanying luxurious living, but rather 
for the good that I might do by means of science and 
its application We were impressed with the need of 


and opportunities for, intelligent philanthropy, both 
public and private We had the privilege of visiting 
a few institutions established and maintained in whole 
or in large part bv private donations Among these 
were the Bose Institute for Plant Research in Calcutta 
the Tata Hospital m Bombay and the Sir Shri Bam 
Industrial Institute in Delhi, the dedication of which 
we attended during the Congress Such institutions 
however, appear to be relatively rare Wealthy indus¬ 
trialists are not so numerous m India as with us, and 
m general they seem not to have acquired the habit 
of philanthropy in support of science and education 

Man} prominent Indians have had British titles 
conferred upon them These are highly esteemed 
despite the feeling in some quarters that their bestowal 
has been an attempt to buy allegiance to the British 
crown If I were a member of the Indian government, 
I would suggest that India take over the conferring of 
titles, but on a revised basis adapted to her own country 
I would suggest the title of ‘Indian Benefactor” for 
those who had made significant contributions to the 
welfare of India in art literature, science or philan 
thropy Such titles mitrht correspond to Nobel Prises, 
but on a broader basis A man so honored might write 
after his name the initials IB (BI Benefactor of 
India, might be confused with British India”) 
He might be addressed m the new Indian system as 
Benefactor Iziid Singh or more simply. Bene Izzid, 
instead of the English system of Sir John Doe which 
m usually simplified to Sir John Such a system of 
nobility might emphasize the fact that service to one’s 
own people is most worthy of recognition 

The frank cntioism I have made regarding some 
things that I feel are imperfections among the Indian 
scientists could be made also of many of our own 
American institutions I came back from my trip, 
however with a great enthusiasm for our Indian fremds 
and a strong feeling that India is a land of great poten 
tial powers 

The scientists and students we met appeared very 
appreciative of our visits and lectures I myself feel 
that I got more than I gave in adult education The 
trip was undoubtedly of value to both the scientists 
of India and those abroad in fostering international 
understanding This, I boheve, can best be done 
through science, for there is only one science 
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THE COUNCIL OF SCIENTIFIC 

The Council of Scientific and Industrial Research 
which met in Now Delhi on July 11 and 12 adopted a 
number of resolutions the most important of whioh was 
the establishment of a National Research Develop 
ment Corporation in India on the lines of similar cor 
porations m Britain, the USA and Canada for 
commercial exploitation of the results of research by 
Indian scientists 

NATIONAL RESEARCH DEVELOPMENT 
CORPORATION 

The primary object of this Corporation would 
be to give new processes developed in India 9 
try out on a semi commercial scale, so that Indian 
industrialists may be encouraged to adopt them 
on a large scale It is stated that Rs 50 lakhs 
capital and Rs 5 lakhs recurring would be ncce 
saary to float the Corporation A committee, with 
Sri Ardeshir Dalai as chairman, Dr J C Ghosh, Sri 
Kasturbhai Lalbhai, Sri Shn Ram and Dr 8 8 Bhat 
nagar as members, has been set up to work out details 
Tim Council has also approved the setting up of 
pilot plant* m the National Research Laboratories 
so that the Council’s researches may be made of imme 
diate practical benefit to industry Demonstrations 
to show industrialists how newly developed processes 
could be operated on a, full production basis will be 
arranged in those pilot plants In order to make In 
dian industry research conscious, the Council has adop 
tod proposals for rendering greater technical assistance 
to Indian industry An Industrial Relations Officer 
Will be appointed to maintain liaison with all the major 
trade associations and Chambers of Commerce, and 
technical experts of the Council will be deputed to visit 
factories to render such technical ad vice as may be 
necessary m the exploitation of new processes 

BOARD OF ENGINEERING RESEARCH 

Establishment of a Board of Engineering Research 
to stimulate and 00 ordinate research m various bran 
ohes of engineering in India has been recommended 
The Board will look after civil engineering of all types, 
irrigation, mechanical, electrical, power and textile 
engineering, and will function under the auspices of 
the Councd of Scientific and Industrial Research 

PILOT PLANT EXPERIMENTS ON SYNTHETIC 
PETROL 

Two projects relating to the possibility of produ¬ 
cing synthetic petrol, one costing Rs 23 crores and the 
other Rs 40 crores prepared by American exports, 
are under consideration of the Govt of India Indian 
coals have been Bent to the U 8 A for investigation in 
this connection The Council has now proposed that 
the pilot-plant investigations on the synthesis of pet 
rol from coal should be done in India itself These 
pilot-plant Investigations are necessary in order that 
various type* of low grade ooals are examined and 
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manufacturing conditions determined before put into 
actual production 

Another important proposal of the Council which 
would conseri e the high class metallurgical coal re¬ 
sources of the country and enable the utilisation of 
the high ash low grade coals is that ooal in pulverised 
form should be used for firing boilers, both stationary 
and locomotive The Fuel Research Institute of the 
Council will shortly undertake research in this oonneo 
tion Meanwhile, the Council has suggested to the 
Government that a boiler of this type should be un 
ported and set up as an experimental measure at one 
of the power stations m the Damodar Valley area 

It has also proposed large scale research on pul 
verized coal burning gas turbine locomotives, if the 
Government decided to introduce such locomotives 
on India s railways A complete change over to these 
locomotives would reduce the coal consumption of 
India s railways by 50 per cent, resulting in an annual 
saving of over Rs 10 crores 

Another recommendation is that the Govern 
ment should institute a comprehensive inquiry into 
the question of electrification of India’B railways in 
high traffic density areas, particularly in the vioimty 
of the coal fields 

Following two important investigations carried 
out by the Councd on the washability of Indian ooals 
and the blending of ooals for ooking purposes, the 
Government of India recently set up a Coal Consorva 
tion Committee to advise on utilization of the results 
of those researches 

The Fuel Research Institute is conducting a coun¬ 
try wide research of coal resources, and for this pur 
pose five Regional Coal Survey stations are in the course 
of erection in the chief coal mining areas of the ooun 
try A Fuel Economy and Combustion Section is also 
being established at the Fuel Research Institute to 
advise consumers of coal on matters relating to fuel 
eoonomy 

SALT RESEARCH 

The Indian Standards Institution has constituted 
a Committee to fix standards of purity for salt manu 
factured m India for various industries and the Conn 
oil reoommended that these standards be soon intro 
duoed m the salt industry It has now proposed that 
a Salt Research Station and Model Farm be established 
at Wadala, Bombay, where scientific methods of salt 
production would be worked out and demonstrated 
to salt producers 

Another research station to deal with problems 
of salt manufacture from lake and pit bnne is proposed 
to be established at Sambhar Lake 

The Council has recommended to the Government 
that the Mandi Salt Mmes and the salt deposits in the 
Rann of Cutch should also bo developed 
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BOTANICAL RESEARCH ON INDIGENOUS DRUGS 
The Council has proposed the Betting up of a full 
division at the Central Drug Research Institute, Luc 
know, for undertaking botanioal research on indige¬ 
nous drugs This division, besides carrying out labo 
ratary investigations, will undertake experimental 
cultivation, surveys, grading and sorting of indige 
nous drugs and also servo as a centre of intelligence 
and teohmoal assistance to the industry A nucleus 
unit of pharmacological research will continue to re 
mam at Calcutta 

HIGH ALTITUDE RESEARCH STATION 
On the recommendation of the Council, a party 
of three scientists visited Sikkim and Jumontri on the 
Himalayas for selection of a suitable site for the esta 
bliBhment of a High Altitude Research Station The 
Committee will soon visit the Baralacha area, after 
which final selection of the site a ill be made 

An expert sub committee, consisting of eminent 
scientists, is drawing up a detailed plan for the Research 
Station, whioh will bo fully equipped to handle snow 
survey and glaciology, meteorology, astronomy and 
cosmic ray research and investigations on mineral re 
sources and the flora and fauna of the Himalayan re 
gionB The research station will function under the 
joint auspices of the Council, the Central Waterpower, 
Irrigation and Navigation Commission and the Indian 
Meteorological Department (See Science and Culture, 
July 1949, p 27) 

TRAINING IN RADAR 

The Radio Research Committee of the Council 
proposes to organize in October this year in Delhi, 
a Symposium on Radar and Ultra short and Micro 


waves, to which over 50 scientists from all parts of 
Ipdia are being invited An exhibition of radar and 
micro-wave equipment will also be held on the occa 
sion of the symposium 

The Council has also proposed to arrange short 
term training oourses m Radar for research workers 
m universities as also to meet the defence needs of the 
country 

SILK RESEARCH INSTITUTE 
A contribution of Rs 15 lakhs from the Silk and 
Art Silk Manufacturers Association towards the esta¬ 
blishment of a Silk and Art Silk Research Association 
was formally accepted by the Council A Research 
Institute will be established m Bombay under the 
auspices of this Association, and its function will in 
elude research in weaving and manufacture of rayon 
as well as silk and processing, dyeing, bleaching, prin¬ 
ting and finishing of silk and art silk fabrics The 
Government of India will be requested to make a sui¬ 
table contribution to supplement the donation of the 
silk manufacturers 

The Council accepted a proposal from the Indian 
Statistical Institute, Bombay, for the establishment 
of a Research Unit in Quality Control to serve the needs 
of industries m Bombay This research oentre will 
be attached to a training centre m Quality Control 
which will be financed by industry in Bombay 

NEW SCHEMES OF RESEARCH 
On the recommendations of the Board of Scienti 
fle and Industrial Research, the Governing Body of 
the Council has sanctioned eleven new schemes of 
research at a oost of Rs 1,50,000/ 


“ What ts it that Jndta w to win and maintain ? Has her own history and the teaching of the 
past prepared her for some temporary and quite subordinate gain t There are at this moment two com¬ 
plementary and not antagonistic ideals before the country There ts first, the individualistic ideal of 
winning success tn all affairs, of securing material efficiency and of satisfaction of personal ambition 
These are necessary, but by themselves cannot ensure the life of a nation Such material activities 
have brought in the West their fruit, in accession of power and wealth There has been feverish rush even 
in the realm of science for exploiting applications of knowledge, not so often for saving as for causing 
destruction In the absence of some power of restraint, civilization w now trembling tn an unstable poise 
on the brink of rum Some complementary ideal there must be to save man from that mad rush which 
must end tn disaster He has followed the lure and excitement of some insatiable ambition, never pausing 
for a moment to think of the ultimate object for which success was to serve as a temporary incentive He 
forgot that far more potent than competition, was mutual help and co-operation tn the scheme of lift And 
in this country through millenniums, there always have been some who, beyond the immediate and absorbing 
pnxe of the hour, sought for the realization of the highest ideal of life—not through passive renunciation, 
but through active struggle The weakling who has refused the conflict, having acquired nothing, has 
nothing to renounce He alone who has striven and won can ennch the world by giving away the fruits of 
his victorious experience In India such examples of constant realization of ideals through work have 
resulted in the formation of a continuous living tradition And by her latent power of rejuvenescence 
She has readjusted herself through infinite transformations Thus while the soul of Babylon and the 
Nile valley have transmigrated ours still remains vital and with capacity of absorbing 
What time has brought, and making U one vplh itself."— (Extract from Sir J C Bose a Inaugural 
addrefca in dedication of the Boee Institute November 30,1917). 
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SYMPOSIUM ON FOOD AND PEOPLE 

An analysis of the various factors responsible for 
the'present world food crisis was made by different 
speakers participating in an mtersting symposium on 
“Food and the People organized by the Royal Asiatic 
Society of Bengal at the instance of the Indian National 
Commission for Unesco at Calcutta, on July 16, 1949, 
with Dr A C Ukil in the chair, 

Dr B C Guha who initiated the discussion said 
that there was an overall world shortage in food The 
problem had been aggravated by the increase of world 
population It was a double problem and the food 
problem should be looked at from a viewpoint of agri 
cultural technology by which the crisis that threaten 
ed the world today could be effectively averted 

Referring to the position in India, J)r Guha said 
that unless the present system of fragmentation of 
land was given up and replaced by a united system of 
oo operative farming by scientific methods, the pro 
blem could not be tackled As regards substitution 
of cereal food, he said that m India there was a shor 
tage of 10 per cent in foodgrains Deficiency in other 
types of food, like egg, milk, meat etc , varied from 
100 per cent to 400 per cent So, even if the shor 
tage in foodgrains m India was met, deficiency in food 
would not be made up For deficiency m other types 
of food, cheap protein must have to be found out 
Recent researches indicated that protein obtained from 
green leaves was not very much inferior to protein 
obtained from meat etc He, therefore, hoped that 
a process would be evolved for obtaining cheap pro 
tern for food from green leaves and for growing yeast 
on a large scale which contained 60 per cent protein 
He also suggested that coal and oertain types of fungi 
should be utilized for production of fats by teohnolo 
gical processes 

Sri S N Sen, who had recently returned from the 
Unesco secretariat in Pans, said that out of 36,000 
million acres of land available in the world, 4000 million 
acres were cultivated It meant 2 acres of land per 
head, whereas according to specialist, 2 B acres per 
head were considered necessary to maintain a reaso 
liable nutritional standard But in case of India, only 
0 7 acres of land were available per head of the popu 
lation In case of India it was, therefore, a question 
of avoiding a major catastrophe in the near future 
The problem could not be solved without the mten 
give application of scientific and technological deve 
lopments to all aspects of agriculture Shi Sen further 
explained that the principal purpose of Unesco in 
initiating discussion and debates on Food and People 
was to create an educated public, which would greatly 
facilitate the work of governmental and inter-govern¬ 


mental organizations directly engaged m the task of 
increasing food production 

8n 8 K. Dey, Secretary to the Agriculture De¬ 
partment, West Bengal said that the task of increased 
rood production, could be grouped as technological, 
organizational and psychological Introduction of 
technological measures would result direotly in a rise 
in the soil’s yield, but these measures had not gamed 
wide currency The largest single factor responsible 
for a satisfactory crop outturn was timely and assured 
supply of water in adequate quantity, absence of which 
nullified the benefits of good quality seeds, rich ma¬ 
nures and efficient implements In a considerable 
measure, the explanation of the poor results obtained 
from the services and supplies distributed under the 
“Grow More Food” campaign must be traced to this 
defeot in the farming technology In West Bengal 
not more than 13 per cent of the cropped area was ser¬ 
ved by artificial irrigation and the rest depended en¬ 
tirely on monsoon Production would, therefore, 
depend overwhelmingly upon the caprices of nature, 
in spite of whatever might be done by Government 

As regards extension of Governments irrigation 
service, Sn Dey said, that the programme was meet 
ing with increasing resistance, as the users were lees 
and less prepared to pay for the servioe Irrigation 
was, therefore, being provided either free or at a price 
which did not cover the full cost There was no help 
for it in the present situation when food had to be 
produced at any cost But this state of affairs could 
not continue for long without serious detriment to the 
entire economy As regards use of fertilizers, Sn 
Dey said that the selling price of fertilizer was calcu¬ 
lated at Rs 14/ per maund while controlled pnoo of 
extra paddy obtained from its use was Rs 16/ per 
maund The consequence was that, with the decision 
to oharge the full cost to the cultivator from the cur¬ 
rent year, the sale of fertilizers has suffered a drastic 
decline and the question of resuming subsidized sales 
has to be reopened again 

Sn Dey said that the limited scale m which pro¬ 
duction was carried on at present was not smted to 
the application of improved technique and for large 
scale farming, overcrowding on land must be relieved 
by finding alternative occupation for a large percentage 
of these people The problem of food sufficiency must 
be viewed m this perspective That problem could 
not be solved by among at producing only what was 
required for food There must be an increasing sur- 

e is over consumption ont of which industry could 
built, which would, by absorption of the excess la¬ 
bour in agriculture, make room for agricultural ex- 
pension itself. The organisation of joint enterprise 
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of local groups for the planned development of their 
areas should receive the first priority in the food pro 
duction plan 

Prof D Ghosh, Head of the Economics Depart 
ment, Calcutta University, analyzing present food si 
tuation m India said that there were large estates which 
could have been converted into capitalistic farming, 
but these opportunities had not been exploited and 
they continued to rely on tiny lands to produce their 
food What was, however, less familiar was that 
fragmentation of farming was cutting down the pro 
portion of the total output to what was available for 
consumption by non farming section of the population 
The consumption of food bulks large in the budget of 
the poor family in the country and the lower the in 
come of the average agricultural family and larger 
the share of the total output produced by such fami 
lies smaller the amount of produce that was availablo 
for disposal to the non farmers ‘ We are drawing 
to a crisis which the Soviet economy faced shortly af 
ter the dissolution of big estates following the Revo 
lution 

Referring to pressure on land. Prof Ghosh said 
that the pressure on agricultural land in the present 
social economy would have to be lessened by a rapid 
and enormous expansion of the non farming section 
of the economy In the type of economy in which 
they were living, the growth of population was the 
heaviest drag on the capacity to grow more food ‘We 
cannot adequately feed ourselves unless we reorganize 
our economy or restrict our population,’ Prof Ghosh 
added 

Sri K C Basak, Director of Economic Research, 
Indian Central Jute Committee, said that the present 
problem might ease in the near future not because of 
more production, but by large scale unemployment 
as happened during the slump period before the last 
war He said that nearly 40 per cent of the total 
income of farmers came from non farmers and w ith 
unemployment the source rapidly dried up which com 
pelled the low income group people to purchase less 
food But this was artificial surplus and the eco 
nomic characteristics of the population would have 
to bo taken into account for a lasting solution of the 
problem Other speakers included SnG M Sen, and 
Dr K P Biswas 


IN QUEST, OF URANIUM 
With the advent of the atomic age, the search for 
Uranium ores has become more relentless The Amen 
cans are hunting for the precious mineral from Texas 
to Alaska, particularly on the bleak and lonely Colorado 
plateau So pressing has been their need, that the 
Atomic Energy Commission has posted a $10,000 
reward for the discovery of each new high grade ore 
deposit of 20 tons or more The Soviets are likewise 
combing their vast territory, including the occupied 
zones astride the borders of Saxony, Czechoslovakia 
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and Polish Silesia The United klngdon has also 
launched an all out drive to collect the mineral Since 
Britain happens to have been aurvoyed more completely 
than any other part of the world, the ‘ Uranium 
rush” is being intensified m the Colonial Empires 

Indeed the U K Ministry of Supply offers to buy 
all Uranium ores and concentrates produced in the 
Colonial Empire during the period of next ten years 
at a minimum price of 12s 9d per lb (£1,540 per 
long ton) of contained Uranium oxide delivered fob 
ocean port No specific offer is made for thonum 
bearing minerals but the Ministry states that it is 
very ready to discuss terms for purchase from any 
would be vendor 

In order to stimulate interest for ores of Uranium, 
the Geological Survey of Great Britain, D SIR 
(Atomic Energy Division) has issued a short technical 
pamphlet entitled “A Prospector's Hand book to Radio 
active Mineral Deposits ’ The pamphlet is pubhshed 
by H M S O , pnoe 6d (20 cents USA) It provides 
the fundamental scientific information necessary to 
guide prospectors, geologists and engineers in their 
widespread search for Uranium bearing minerals The 
Atomic Energy Division of the Geological Survey under¬ 
takes to assay and report on samples of Uranium 
ore encountered during explorations m those countries 
from whioh the British Govt might draw supplies 

The Ministry of Supply will also, in appropriate 
circumstances, give grants towards the development of 
producing mines and for the erection of extraction 
plants 

S D C 


ACTION OF POLYPHOSPHATES 
A new theory to explain the action of polyphos¬ 
phates in promoting full dispersions in water of clay 
and similar substances has been put forward by Dr 
John Van Wazer, before the 23rd national colloid syra 
posium of the American Chemical Society The ac¬ 
tion of the polyphosphates, of which the most effec¬ 
tive were those corresponding with sodium phosphate 
lass, was to break down the attractive forces which 
ind together clay particles into tangled rope like 
structures when suspensions in largo quantities of water 
are made Dr Wazer also helped to explain the impor¬ 
tant role of polyphosphates with reference to the basic 
behaviour of clay particles The polyphosphates have 
become extremely useful m industry lor thinning clay 
and pastes They are added to drilling mods, the 
clays used to lubricate oil well drills and to float away 
the rock as it is cut by the drill They are also em 
ployed to thin pastes of titanium dioxide and a wide 
variety of viscous materials 

Dr Wazer noted that his experiments showed 
that fine particles of clay, mixed with just enough 
water to make a workable paste, are held together by 
surface tension When m6re water is added, the par¬ 
ticles form the trfdely separated rope-like structures, 
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the surface tension of the water holding the ropes to 
gather In the presence of polyphosphates, the attrac 
twe forces are overcome apd a relatively even disper 
sion is brought about (The Chemical Age, June 25. 
1949) 


NEW VACUUM PROCESS FOR ALLOY CASTING 

A new vacuum process for refining and casting, 
which holds promise of increasing the versatility of 
high strength alloy of steels and other metals, has 
been developed by the Vacuum Casting Corporation, 
Philadelphia, USA Owing to the importance of 
high strength alloys in defence production, the new 
process has been kept secret It is claimed that this 
vacuum casting method provides a revolutionary 
series of improvements in the metallurgical electrical 
and physical properties of cast metal 

The major applications for the new process are 
m the casting of ingots and m precision casting of fim 
shed parts High strength alloys of stec 1 cast from 
the melt by the now process can bo given far greater 
ductility than at present, making them suitable for a 
variety of forming operations other than forging 
Under this newt process, nitrogen present in "the atmos 
phere is eliminated by casting metals in a vacuum, 
thereby avoiding nitrogen combining with alloys to 
form nitrateH which give brittleness to the finished 
castings, as m existing casting methods Tomprcs 
sors for jet engines it is claimed, ordinarily made from 
scarce cobalt alloys, can by the new vacuum method 
be precision cast from other alloys (The Chemical 
Age, June 4, 1949) 


RADIOACTIVITY EFFECTS ON HEREDH Y 

Groups of thorough bred, early maturing trout 
have been studied intensively through three succeed 
mg generations at the Applied Fisheries Laboratory 
of the University of Washington 'I he groups were 
bombarded with varying intensities of X Rays, which 
are similar to the gamma rays from atomic explosions 
The Btudics show that the larger the dosage of radia 
tion received by the first generation, the more doscen 
dants will die or develop abnormalities In succeed 
mg generations, the rate of survival is lower and the 
incidence of abnormalities increases, even among cles 
cendants of trout that received only Bmall doses Large 
numbers of eggs from irradiated ancestry are infertile 
In others the embryo dies during incubation or soon 
after hatching A largo percentage of those that hat 
ched had bone and nervous defects 

According to the director, Dr Lauren R Donald 
son, “Translated into terms of human beings, the re 
search thus far indicates that the grand children of 
Nagasaki and Hiroshima survivors will be less fertile 
than normal parents and will produce more stillborn 
or misshapen offspring if they have any families at 
all ” (Chemical and Engineering News, May 16, 1949) 


STUDY OF ARCTIC AREA 

The ornithological life of the Arctic area 200 miles 
south of the north magnetic pole will be Btudied this 
summer by the government sponsored Perry River 
Expedition, which is to leave Edmonton, Alberta on 
May 17 The team of three scientists includes Peter 
Markhan Scott, waterfowl painter and director of the 
Seven Wild Fowl TruBt—and two representatives of 
the U S FiBh and Wildlifo Service—Paul Queneau, 
research ornithologist of Westport, Connecticut and 
Harold C Hanson of the Illinois Natural History 
Survey They will observe the flora and fauna of the 
region and make an intensive study of fivo fowl, the 
American brant the black brant, the Ross goose, the 
tule goose and the white fronted goose The team 
will b< joined by Eskimo guides at Victoria Island in 
the Arctic and will push 150 miles with dog slods across 
the ice James Bell Canadian bush pilot, will join 
the expedition in July when the thaw permits him to 
land his small plain (Science, May 13, 1949 ) 


TITANIA CRYSTALS AS GEMS 

Titama Crystals saul to bo the only substance in 
existence more brilliant than diamonds are being 
sold in boulc form in limited quantity to tho gem 
field to test the ir appeal and market potential as gems 
The price in boulc form before cutting is 50 cents a 
carat for the (lear and 75 cents a < amt for the blue and 
amber crystals litama gems were found as an ‘acei 
dent of research at National Lead Co The company 
scientists while studying with greater accuracy the 
optical and electronic properties of titanium dioxide 
pigment obtained crystals of beautiful gems 

The index of light refraction of the stones is about 
2 70, as compared w ltli the less brilliant 2 41 of a dia¬ 
mond They are far below the diamond m hardness, 
however with a hardness mdex of 7 on the Mohr s scale, 
as compared to 10 (Chemical and Engineering Nett*, 
May 2), 1949) 


PREGNANCY TESTS HUMAN AND BOVINE 

Doctors in this country depend upon an Aschheim 
Zondek or a Fnedman test for diagnosis of doubtful 
pregnancy and other related conditions The tost 
requires the use of female rabbits and mice and it is 
both expensive and time consuming Very few 
laboratories in India are set up for running these tests 

Recent reports show that the pregnancy test can 
easily be performed by using males of frogs and toads 
in all countries alike, and these, it is presumed, may 
replace mice and rabbits as pregnancy test animals 
This newly bom test is particularly characterised by 
its speed of reaction, reliability and economy 

The test, it is reported, is becoming increasingly 
popular in Hospitals and Clinics in U 8 A , and gaining 
grounds in U K and the continent 
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The common Indian toad (Bufo mtianoattcius), 
as well as some frogs (JR ma) extant m Calcutta, gave 
good results m tests reported by J L Bhadun and 
N R Bardhan of the Department of Zoology, Univer¬ 
sity of Calcutta (Science, 109, 517, 1040) 

The test is simple and easy to perform, and requires 
no special equipment It consists of injection of 
(untreated) urrne from a woman into a mnJe frog or 
toad If the animal responds by a rapid release of 
spermatozoa, the woman is pregnant Bhaduri and 
Bardhan claim the positive reaction to bo only 25 
minutes in majority of early cases 

Further evjHTiments with this tost are being 
continued by Bhadun and his collaborators in their 
laboratory at 35, Ballygunge Circular Road, Calcutta 
19 Medical men should find this practical toad test 
to be of invaluable help in clinical emergencies and 
other gynaecological practices 

Furthermore, an important announcement by 
Bhaduri and Bardhan for a new toad test for bovine 
pregnancy, which will be welcome by the Veterinary 
Doctors, is pubhshod elsewhere m this issue (See p 76) 

ARTIFICIAL INSEMINATION TO ACCELERATE 
CATTLE POPULATION 

One of the most amazing experiments ever attem 
pted is nearing fruition at the School of Agriculture at 
Cambridge A cow there will, in a few months, give 
birth to a calf of which she is not the real mother 

By using hormones and artificial insemination 
Dr Hammond, Director of tho School and his helpers 
have discovered means of making one prize cow have 
as many os 20 calves at one time The prize cow does 
not give birth to the calves herself While they are 
still in the egg stage—no larger than pm points—they 
are taken away from her and injected into a hooto of 
other cows whu h act as foster mother while the calves 
dev elop 

Tho cow at Cambridge would not take any prizes 
but the calves she ih to produce will, because both 
parents were of the finest stock 

This now development holds tremendous possibili 
ties Cows which cannot give more than a few pints 
of milk daily can be made to produce calves which will 
grow up to give yields of six or seven gallons daily 
This will make it possible to improve cattle strains 
even faster than has been proved possible by artificial 
insemination where improvement from the male side 
is limited by the nature of the cow 

Even more remarkable methods ore being evolved 
for increasing and improving the world’s animal popu 
l&tion Research workers at Cambridge found that 
many animals judge whether or not it is mating time 
by the length of daylight They experimented with 
various animals and found that sheep could be deceived 
by artificial lighting into having lambs well out of season 
Thev believe that it is possible to make sheep have 
lambs twice a year instead of once‘and that if means 
oould be found to apply the system on a large scale it 


could contribute greatly to the prospects of making 
a rapid increase m the world sheep population 

The insults of the valuable work being done at 
Cambridge are available to all the world (I C 1 
Veterinary Department, Vetertnary B illeUn, February 
1, 1940) 

FIELD TESTS WITH COMPOSTS INCORPORATING 
HUMAN FAECES 

A scries of studies is described by J C Scott, 
SoiIh Dept, Cheeloo University, Tsinan, Shantung, 
China, in which composts incorporating human faeces 
were tested on various crops together with inorganic 
fertilizers 1 hese were earned out at Tsinan, N China 
L he mam conclusions from those experiments are 

1 City compost, faeces cake, and ammonia 
sulphate are quick acting nitrogen ^carriers , farm com¬ 
post and pig pen manure are hIow acting nitrogen 
tamers 

2 Farm compost gives the same response oh 
pig pen manure for much less faeces used It would 
probably give more for the same amount of faeces , 

3 Faeces cake give a much larger response than 
pig pen manure for about the same amount of faeces 
Its nitrogen seems to be more readily available , 

4 City compost seems to give highest returns 
per unit faeces used , 

5 Limiting factors seem to be mainly moisture 
and nitrogen , 

6 Nitrification studies uccord well with crop 
tests , 

7 The different fertilizer treatments do not 
appear to have had any influence on the moisture 
holding properties of the soil (Empire Journal of 
Experimental Agriculture, 17, April, 1948, pp 73-81 ) 

PLACFMENT OF FERTILIZER FOR POTATOES 

G W Cooke of Chemistry Ik pt, Rothamsted 
Experimental Station, Herpenden, Herts , observes 
In 29 experiments conducted m 1945, 1946 and 1947 
placement of fertilizer in oontact with the seed or in 
two bands each 2’ away and 2" below the level of the 
seed gave average yields similar to those given by the 
standard practice of broadcasting after ridging but 
before planting Placement in one hand 2* below 
the seed was tested in 4 experiments and proved in¬ 
ferior to other placement methods and to broadcasting 
over the ndges 

Broadcasting fertilizer before ridging was com¬ 
pared with broadcasting after ridging in 25 expts 
in 1946 and 1947 Applications made after ridging 
were consistently superior to those made before ridging 
The general relationship that 10 cwt per acre of ferti 
kzer broadcast before ridging were required to produce 
average increase m yields equal to those given by 7 
cwt per acre broadcast after rulging 

Observations on the growing crops revealed no 
harmful effect* of fertilizer placed m contact with the 
.seed in 1045 and I046, In 1947, howover, at several 
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centres growth was severely checked by heavy dressings 
placed in contact with the seed and the final yields 
were below those from fertilizer placed inside bands 
which caused no early chock 

This work was earned out under the auspices of the 
Agricultural Research Councils' Conference on me 
thods of fertilizer application to agricultural and 
horticultural crops and with the aid of a grant from the 
Council (Journal of Agricultural Science, 39, January, 
1940, pp 96-103) 


CONTROL OF ALASKAN MOSQUITO ADULTS 
BY AERIAL SPRAYS 

This work was conducted, under funds allotted 
by the Dept of National Defence to the Bureau of 
Entomology and Plant Quarantine, by F S Blanton, 
0 N Husman, B V Travi and C S Wilson 

Large scale spray tests in Alaska showed that 
the infiltration of mosquito adults into plots 24 to 30 
Bquare miles in area is sufficiently rapid so that the 
plots must be re-treated about every 7 to 10 days during 
the peak of the mosquito season When only 4 square 
miles were treated, infiltration of annoying numbers 
of mosquitoes occuiTOd withm 48 hours Fair protec¬ 
tion of the large area was obtained with four sprayings 
during the season The mean initial reduction with 
dosages of 0 4, 0 1 0 05, and 0 025 pound of DDT 

S ir acre wore, respectively, 92, 83, 80 and 30 per cent 
xeept for one test under unfavourable wind conditions, 
the average reduction for the 0 1 pound dosage was 
92 per cent instead of 83 per cent The dosage of 0 l 
pound of D D T is considered adequate if applied under 
suitable wind conditions (Journal of Economic Ento 
mology, 42, February 1949, Pp 106-109) 


MULL1TE 

Successful synthesis of single crystals nf MvUxte, 
a silicate rarely found in nature but oocumng m the 
fiirag of certain ceramic materials is announced by 
by W H Bamer and J Cordon A new approach to 
silicate technology is suggested with the possibility of 
synthesizing commercially important silicates such as 
tourmaline, used in some detectors and electrical fre¬ 
quency controls (Science, 109, May 1949, p 503) 


FAMOUS OBSERVATORIES INVITED 
TO AUSTRALIA 

The Australian Government has invited four uni¬ 
versities—two m the United States, one in Sweden and 
one in Holland—to establish observatories at Mount 
Stromlo, near Canberra, Australia’s federal capital 

The universities are Columbia and Yale (USA), 
Uppsala (Sweden) and Leyden (Holland) Three of 
t^em, Yale, Columbia and Leyden, have observatories 


at Johannesburg (South Africa) for the study of stars 
in the Southern Hemisphere but smoke haze from 
heavy industry is making their work difficult there 
and they are thinking of moving The other univer¬ 
sity, Uppsala (Sweden) is considering setting up an ob¬ 
servatory in the Southern Hemisphere 

Mount Stromlo (2,600 ft), is the Bito of the 
Australian Commonwealth Observatory, has natural 
advantages hardly shared by any other observatory 
in the world—including an astronomically first-class 
sky In 1947 there was a continuous Bpell of 14 astro¬ 
nomically perfect clear days in succession—a phenome¬ 
nal record 

Mount Stromlo Observatory is to be equipped 
with a 74 moh reflecting telescope, now being built 
in England When it is installed Mount Stromlo will 
be one of the world's biggest observatories, fifth in 
order of telescopic power 

Mount Stromlo’s director is Dr Richard Woolley, 
a student of late Sir Arthur Eddington He worked 
at the Mount Wilson Observatory m California for 
some time He was chief assistant at Greenwich to 
Sir Harold Spencer JoneH, the Astronomer Royal 
In 1939 he was appointed to his present post of Direc¬ 
tor of the Australian Commonwealth Observatory 


THE INTERNATIONAL GEOGRAPHICAL CONGRESS 

The Sixth International Geographical Congress 
was held nt Lisbon on April 8th and 15th The Congress 
brought togethor 330 geographers from some 30 eoun 
tries 

The private and professional character of the 
International Geographical Union w r as re afliirmed 
although in a number of cases the dues for membership 
were paid by the Government During the Congress 
an important decision was taken in regard to the future 
election of membership to the Congress At present 
the membership is through a series of national commi¬ 
ttees each appointed by the principal scientific bodies 
or national research councils, which serve os the adhe¬ 
ring organizations The proposed change in the 
statutes provides for new voluntary basis of member¬ 
ship in which each country elects to join one of the 
8 categories with a graduated senes 1 to 15 units for 
the dues Until the time of the next Congress each 
unit has been fixed at $100 The former basis for 
graduated voting was abolished so that w administra¬ 
tive matters each national committee has an equal vote 

The prmcipal activities of the Union between the 
sessions concerned are operation of a senes of commis 
sions of which 13 were appointed at Lisbon These 
range from problems on population, sports, land use 
and medical geography to penglacier morphology, 
soil erosion, terraces and acral photo interpretation. 

Dr George B Cressey, Chairman of the Depart- 
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ment of Geography at Syracuse University was elected 
President and Dr George T K Kimble of the McGill 
University, the Secretary of the Seventh International 
Geographical Congress which will be held m the USA 
m 1982 The 9 newly elected officers were chosen 
from 9 countries with representatives from Asia and 
Latin America 


HOUSING OF THE SCIENTIFIC AND TECHNICAL 
SOCIETIES IN CALCUTTA 

A proposal has boon sponsored by the Mining 
Geological and Metallurgical Institute of India (tho 
oldest specialist scientific society established m India), 
for the housing of the offices of tho scientific and techm 
cal societies in a central locality in Calcutta The 
proposal envisages tho provision of an attached well 
equipped scientific and technical library, a science 
museum, an appropriate number of lecture and meeting 
rooms and also temporary residential accommodation 
to visiting members and other emmont scientists 
and specialists from different parts of India and o\ orseas 
Under such a schemo, the disabilities which many of 
the institutions now suffer from would bo largely re 
moved, and better scopo would be available for tho 
informal discussion and solution of many problems 
which have arisen and will arise in tho scientific and 
technical fields It will also Ik possible to bring about 
frequent joint discussions of specialists representing 
the different sciences to effect a better appreciation 
of each others’ views and scope of work and the widen 
ing of the horizon of scientific know ledge, by removing 
the barriers which tend to confine tho specialists to 
working In water tight compartments 

The representatives of tho scientific societies 
and learned bodies who met to consider tho proposal 
have been unanimous in their support and a committee 
has been formed to suggost ways and means of imple 
mentmg tho proposal 

Among tho institutions whoso support has already 
been obtained are Indian .Science Congress Association , 
Indian Institute of Chemical Engineers , Indian Insti 
tuts of Metals , Zoological Society of Bengal Geological, 
Mining and Metallurgical Society of India Botanical 
Society of Bengal, The Mining Geological <L MetaUurgi 
cal Institute of India , Bangiya Btjnan Parishad , 
Science Club, Calcutta Physiological Society of India , 
and Indian Science News Association 

In addition the following societies are also giving 
consideration to the matter Royal Asiatic Society of 
Bengal and Indian Chemical Society 

The National Institute of Sciences of India has 
nominated a representative to taka part m the joint 
deliberations of the societies, 


INDIAN ASSOCIATION FOR THE CULTIVATION 
OF SCIENCE 

Tho annual general meeting of the Indian Asso¬ 
ciation for the Cultivation of Science was held at Cal¬ 
cutta, on July 23 1949 In the absence of the Prosi 
dent Prof M N Saha, Sri C C Biswas, a Vice presi 
dent of the Association, presided 

Presenting the annual report of tho Association 
for 1948 49, Prof P RAy, Hony Director, referred 
to the progress mode towards the construction of the 
new research laboratories at Jadavpore, the laying of 
tho foundation stone of which took place on Septem 
her 20, 1948 (See Science and Cultube, December, 
1948, p 234) The Association was anxious to see 
the laboratories removed to tho new premises as early 
as possible, the immediate programme was, therefore, 
the construction, equipment and fitting of the ground 
floor of the building 

Referring to the research activities, ho said that 
tho three existing research departments, eg , X rays 
and Magnetism, Optics, and Physical Chemstry, func 
tionod as m tho previous year The Department of 
X rays and Magnetism concentrated their investiga¬ 
tions on the study of extra reflections m Laue photo 
graphs, X ray study of glass, study of the magnetic 
properties of single crystals and of solutions contain¬ 
ing para magnetic ions study of electrical and magne¬ 
tic properties of semi conductors, construction of mag¬ 
netic and electrical apparatus, and production of low 
temperature Researches m the Department of Optics 
mcluded the study of Raman spectra and cis trans 
lsomcmm Raman spectra of substances in different 
states Raman spectra of organic vapours fluorescence 
of organic compounds, structure of resonance line of 
mercury filtered through mercury vapour Brilloum 
components m crystals anil luminescence and absorp¬ 
tion of different varieties of diamond The Depart¬ 
ment of Physical Chemistry reported investigations 
on the following lines fundamental studies on poly¬ 
merization kinetics, inhibition and retardation of vinyl 
polymerization, chain transfer by solvents in vinyl 
polymerization celluloso chemistry including benzyl 
cellulose and acetyl cellulose, trial experiments on the 
preparation of alkyd resms from Indian raw materials, 
solubilization phenomenon solubility and co solvency 
of metallic soaps kinetics of a halogenation of fatty 
acids, and dielectric behaviour of high molecular weight 
substances 

During the year under review, efforts were made 
to bring into existence the proposed new Departments 
of Theoretical Physics and Organic Chemistry But 
owing to the failure of securing the services of a sui 
table theoretical physicist and an organic chemist 
their creation had to be postponed till the next year 

Professor S Chapman delivered the Ripon Pro¬ 
fessorship Lectures of the Association on the ‘ The Mag¬ 
netism of the Barth on January 14 and 18, 1949 The 
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Mahendfalol Memorial Lecture was delivered on h< b 
ruary 23 by Dr B S Guha on 1 he Aboriginal Inbox 
and their places in Indian National I ifo (Sec Scmv K 
AND Cultirr Muy 1949 p 447) 

Concluding the Hony Director report! 1 tl it 
the Association received from the Govt if in ha 
a capital grant of Hs 4 32 000/ towarls the 
construction of tho new research building a recurring 
grant of Its 2 00 700/ (together with the si ce n 1 nix 
talment of Kh 89 000/ du< for 1947 48) and a spceinl 
contribution of Its 10 40ii/ towards the dearness il 
lowanccx The Council of Scientific and Industrial 
'Research nude a grant of Its 13 212 14 ft for \ ray 
xtudies of metals and alloys and of Rs fi 419/ for like 
investigations on coal llie Indian Physnal Smety 
contributed a sum of Rs 700/ towards the Indian 
Journal of Physic# Thi Directi r further announced 
that the Givernment of West Bengal weri pleisod 
to make a grant of Rs 2 00 000 towards the icnstrm 
tion of the new Research Laboratories and thanki I tho 
Govirnniont for their act of generosity for the <auso 
of scientific development 

Tho bu lget estimates of the Associ ition (general 
funds—recurring) for 1949 00 show a receipt cf Rs 
2 9f» 000/ and an expenditure of Rs 2 99 400/ 

Hie fhnirmni presente 1 the Wnodbum Mela! 
to Dr hhyamadas Cliuttcrji of the Bose Reseirh 
Institute Calcutta for original research in Physics 
Nikunja (arubant I’rue to Sri Kanjit Kum ir 
Sen and Jattndra C handra Pn e to Sri Ajit Kumar 
Dutta for best researches camel out m the Assoeia 
tion 

I he follow mg wen duly c 1c < ted or nominatul c fficc 
beanrs and members of tho (council of tho Ass cn 
tion fir 1949 50 

President Pn>f M N Saha \ ice Prest tit s 
Sri C ( Biswas and Dr J C Ghoso Hony Dm cl r 
Prof P R&y Members Sri I) C (hakrabartti 
Dr 8 R Bose Dr B C Guha Sri h 0 Ganguly 
Sri 1 M Majumdar Dr K N Mathur Prof S K 
Mitra Prof H K Mookerjee Prof PCM ihanti 
Prof S K Ray and Rev Fr A Verstraiten Trustic 

Member The Hon hie lustice Sn Ramaprasad Moo 
korjee Nominees of National Institute of Sciences of 
India Dr I) S Kothan and Dr B B l)ey A ominees 
of the Government of India Secretary Department of 
Scientific Research (or his nominee) and Mutational 
Adviser to the Govt of India (Ex officio) or hm nominee 
Accountant General Govt of West Bengal Nominee of 
the Government of West Bengal Dr D M Sen Pro 
fessor Member Prof S C Sirkor 


DR P B SARKAR 

Dr P B Sarkar Senior Research Chemist Techno 
logical Research Laboralones Indian Central Jute 
Committee has succeeded Mr C R Noddcr as Director 
of this institute 

Dr Sarkar hail a brilliant acadomir career and 
obtained his doctorate in 1910 for his researches on the 
chemistry of lignin Hi has published numerous re 
search pipers on jute m scientific journals of India and 
abroad and is a ngular contributor of popular scientific 
articles m leading magazines 

Prior to his jiming the jute institute in 1919 
Dr Sarkar was a Professor of Chemistry at the Vidya 
sagar College Calcutta and is author of a I ext book 
on Organic ( hi mistry and Intermediate Practical 
Chemistry 

In 1048 Dr Sarkar was deputed Sy thi Indian 
Central lute Cimmittoe to study the recent devilop 
merits in fibre technoligy with special reference ti 
jute in UK and USA where he spent about six 
months for tho purpose 

Dr Sarkar was i looted a hollow of the National 
Institute of Sciences of India in 194« 


ANNOUNCEMENTS 

Pr fixsir I Krei lol Director of Research in tho 
firm < f Bausch and Lombe ISA is appointed Direc 
tor of tho Centrnl Glass mil Ceramic Research Insti 
tuto Jadavpur i ear Cali utta 

Mr C R Nidler Dircc hr of the J ethnological 
Renew h Laboratories Indian Cuntral Jute Committee 
has been appointed Principal Institute) of Jute Techno 
logy Gale utta University 

Sri A K Paul Assistant to the Agrie ultural Ad 
visor to the Ccvernment of Aden and lobacco 8pecia 
list to the C overnment of Makalla South Arubia is 
appointed Assistant Botanist Tuto Agricultural Re 
scareh Institute Hooghly 

Sn H S Puri formerly of the Burmah Oil Company 
(India Concessions) Limited has been awarded graduate 
assistantship by Louisiana State University at Baton 
Rouge to ennblo him to do research on Micropaleon 
tology He will also work at the Department of Micro 
paleontology of tho American Museum of Natural 
History at New York the United States Museum at 
Washington and the Falconotogical Institute at Ithaca 
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THE LIMITS OF UPPER KHIRTHAR IN THE 
INDIAN REGION* 

The Eocene subdivisions in North West India 
(now Western Pakistan) established by early workers 
were not clearly defined and m most cases no reference 
u mode to the type area I atcr classification based 
on old versions has gradually led to a great confusion 
in correlation and often a facies change of local or geo 
graphic value have been considered as stratigraphic 
and hence has been taken as basis of time subdivisions 

Davies* while discussing the subdivisi >ns m the 
Kbirthar series has quoted evidence which indicates 
the existence of Vredenburg s Upj cr Khirthar as 
a faumstically distinct /one of the Indian hocenc and 
has advocated the acceptance of the Spintangi bee 
turn as th< locality for the Upper Khirthar beds of India 
and has also recalled the main facts regarding the 
I ocene sequence there which Oldham sub divided in 
descending order into Punghan Limestom Ghazij 
bhales and the Spintangi group Davies (loc at) 
has suggested the abolition of the term Dunghan I ime 
stone since in the Dunghun mount un it contained strata 
of Upper Cretaceous Ramkot and Laki ages and to 
adopt the term Harnai Limestone and Bolan I ime 
stone for the Ramkot and Laki components of the 
Dunghan I imestonc Davies proposals were how 
ever not acceptable to leans (in Davies* p 229) 
bince in his opinion the Upper Khirthar appeared ♦« 
have two type localities the Khirthar Range in Smd 
and the Spintangi section in Baluchistan and sugges 
ted that it would lie of considerable interest to com 
pare the fauna of the Khirthar Rango with the Spin 
tangi area further north Ivans (loc at) did not ac 
cept Davies suggestion to rename the Dunghan Lime 
stone and said that the inclusion of CYctaceous and 
Laki Limestones in the Dunghan w as duo to an error 
and that true Dunghan Limestone hail widespread 
development and that the term was firmly established 
in India and serves as a useful lithologic unit although 
it represented strata of both Ramkot and Imki ages 
Apart from these considerations the succession of the 
Khirthar at Spintangi does not appear to bo as com 
plete as in other areas (eg Mula Pass) 

The problem which in itself is by no means an 
easy one leads to several other controversial points 
in the correlation and classification of the Khirthar 
We are at the present confronted with the mam issue 
—does Vredenburg s Upper Khirthar stage with 
a distinct fauna exist or is its fauna a result of changes 
in facies? If Vredenburg s idea of an Upper Khirthar 
Zone has some foundation what Khirthar fauna, 
if any, can be said to succeed NjittaUs ‘Middle 
Khirthar”! 


Davies (loc at) who described the principal eon 
tenta of the latest Eocene beds at SpuRangi has quoted 
evidence which could be said to succeed Nuttall s Mid 
die Khirthar He showed that Nummvlites mille 
caput Boubee appears at the base of this Zone (his 
lieds 10 12 which ho provisionally regarded os ropre 
sentmg Upper Khirthar) and N bmumonti D Archiuc 
and Haime near its top According to Vredenburg 
the lowest Zone of his Upper Khirthar ccntain Asa 
Una sptra and N perforutus which continues into the 
second while the third Zone contained N complanatns 
Davies thinks that V redenburg s A sptra may pro 
bably be A irregulanes Ins A perforates may inch 
cate A uroniensis or V obtvsus or both and his A 
complanatns may be N mtllecapnt All these species 
characterize the Kohat I imestones and Davies is of 
the opinion that Kohat limestones repnsmt Vredcn 
burg s lower three zones of the L pper Khirthar V re 
denburg s fourth and highest 7< n< which is said to 
contain N 2 btarrrt ensts which Dai ies regards as 
probably be the same as N beavniontt and A ? brony 
niartx which according to Danes may be the associated 
Ihctyoconcoxdes (V Kohatxcies var spxnt xngiensis) 

I hus Davies conception of Upper Khirthar is narrower 
than Vredenburg s as he has excluded the Kohat J line 
stones since it is only at the close of Kohat 1 imestones 
that faumstic facies become separable fix m that of the 
Middle Khirthar 

Rao lT hoR described a Lower Priabonmn fauna 
from the l'ellatxspxra bed of Surat and Broa< h in West 
cm India—a horizon which is intermediate between 
Davies Upper Khirthar at Spintangi in North West 
India and the Yaw stage (Upper Priabonmn) of Burma 
in whn h the earliest lsptdocyrhna existed side by side 
with the last Ihscocychna —a horizon absent in North 
West India since there is a stratigraphunl break be 
tween the Upper Khirthar (Auversion) and the Lower 
Nan (Rupelmn) If we are to accept Davies restnc 
tod version of Upjier Khirthar where are we to fit in 
the PellaUspxra bed which has yielded Dtscocychna 
cf Axspansa D cf ynmna Pdlatispira madarazi ■var 
\nd\ca P infiata var minor P orltiotdea and Small 
Nummvlites Thor# are, two possible alternatives 
—extension of the Upper Khirthar upwards to include 
the Lower Pnabonian PeUahsptra bed or creation of a 
new senes for the reception of these post Khirthar beds 
If a choice must be made between the two alternatives 
the wnter is inclined to select the first—extension of 
the otherwise narrowed Upper Khirthar to include 
the Pdlatupira bed rather than complicating the exis 
ting classification of the Eocene by proposing new name 
for the reception of the PelkUisptra bed 1 he acconi 
panyuig table shows the proposed classification and its 
correlation with different sections which is intended 
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to «crve as a working basis and should not bo taken 
to apply atnm slrtclo 

With tho progross of our knowledge it has been 
realised that the original classification of the Khirthar 
of the Indian region does not provido a satisfactory 
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CORRELATION OF THE EOCENE IN THE INDIAN REGION. 
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basts for correlation The Upper limit of the IJpjier 
Khirthar should be extended to inolude the Lower 
Pnaboniun Pellalwpira-bed of Surat and Broach which 
represents an mtermediate position between Davies’ 
“Upper Khirthar” Spmtangi Limestone and the L?p\- 
docydtna-Discorycbna bearing Upper Pnabonian Yaw 
Stage of Burma This, it is expected, will provide 
basis for correlation to serve our present needs until 
some detailed results are forthcoming 


Calcutta, 17-5-1949 


H S Puri 


potttio*! 

Stews*. 


* Indian region is dealt here as a geographic ami not as a 
‘ unit and includes territories now under Pakistan and 
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SULPHAN1LYLBENZAM1DE AND ITS N« SUBS 
TITUTED DERIVATIVES 

Abundant evidence has now been accumulated to 
show that the ohemothcrapeutic action of a sulfa drug 
is due to its competition with substances associated 
with the enzyme systems of the pathogenic organisms, 
and the drug action is being bebeved to be brought 
about by combination with the enzyme system (ef, 
Woods 1 and Scrag') Naturally it may be expected 
that the activity of any particular compound would 
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depend on its solubility, distribution, dissociation, 
conjugation, or metabolic disintegration in the system 
No definite correlation has yet been established between 
the above properties and the structure of the oom 
pound, stall as maximum bacteriostatic activity is ge 
nerally found to occur among those drugs whose p^, 
is dose to the physiological jpH*> 4 » a systematic study 
on the effeot of change of structure in a sulfa com 
pound may be of interest in order to find out the rela 
tionship between pka and the activity at least in 10 m 
zable sulphonaraides 

In this laboratory Sulphamlyl benzamide (T) is 
being studied from various anglesW* 0 Here the 
ionization would be favoured by the possibility of 
resonance of the ionic form as well as by the electron 
attractive character of the benzoyl group Ordinarily 
it may give rise to the following ions 


minbd by potentiometric titrations and the percentage 
of ionization (K) has been calculated for different pH 
values These values are being recorded in the Table 
below and the percentages of ionization have been 
plotted against pH in the Figure 


Table 


Compound 

pka 

k 

Suphanilyl benxamido mp 180° (I) 

4 78 

168x10-* 

N< Methyl Denvate 

M P 204 206°(II) 

737 

7 08x10-* 

N* Hydroxy methyl Derivative 
rap 160° (III) 

4 43 

8 76x10-* 


It may be noticed from Curve (II) in the Figure 
that at pH 7 37 the N 4 methyl sulphamlyl benzamide 


S0|NH ° 1>h NH « ~ ^ »Q,~ N — C Ph 


Me NH —^ y~ SO, NH CO Pb 
~(H) 

HO CH, NH —<^y ~ SO, NH CO i 

(inf 


H, —SO, — N = A 1 


+ 

H 


On methylating a silver salt of the compound in a non 
polar solvent like benzene a N 4 methyl derivative (II) 
was isolated® A N methyl derivative, however, may 
undergo dcmethylation m the system and may exert 
the characteristic reaction of the mother compound 



Figure 

Similarly a N 4 hydroxy methyl derivative (III) of 
sulphamlyl benzamide too has been found 10 to exert 
bacteriostatic action against intestinal organisms It 
would be of interest to study the relative activities of 
these three compounds m ett» In.the meantime the 
acid dissociation exponents (pka) have been deter- 

a 


(II) is SO per cent ionized As sulphamlyl benzamide 
(pka 4 78) itself is very active against bacillary dysen¬ 
tery organisms, and as its other N 4 derivative (III) 
is also not inactive, it would be of more interest to study 
the bacteriostatic activity of this N 4 methyl sulpha- 
nilyl benzamide with pka 7 37 (ef Klotz and Gutmann 11 ) 
against different organisms 

The authors wish to express their sincere thanks 
to Mr K R Chandran for preparing a sample of N 4 
-methyl derivative and to Mr 8 Muknerji for his valu¬ 
able criticisms 

R Bhattaoharya 
U P Bash 

Bengal Immunity Research Institute, 

Calcutta, 24 5 1849 
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ON THE FOOD AND FEEDING HABITS OF THE 
LEOPARD POMPHRET, 8CATOPUAQVS ARGUS 

(PALLAS) AND THE POSSIBILITY OF ITS 
CULTURE NEAR THE ESTUARIES 
OF BENGAL 

Previous workers like Devanesen 1 ’*’ Hornell and 
Nayudu*, Job*, John and Menon“, and Southwell* 
and others contributed something towards the food 
and feeding habits of the coastal Ashes of Indian waters 
but nothing was known of the nature of the food and 
feeding habits of the estuarine Ashes until the works 
of Mookerjee, Ganguly and Sircar’, Mookerjee, Ganguly 
and Mazumdar 1 , and Mookerjee Ganguly and Pakram* 
were published Tn continuation of the series the nature 
and quantity of the different items of food found in the 
stomach of the Ash Leopard Pomphret, Scatophagy 
argvs (Pallas) during the different stage of its life his¬ 
tory along with the feeding habits of the fish are dealt 
in this note 

Various stages of the Asli were collected during 
the years 1945 46 from different places in the estua 
nne areas of Bengal like Port Canning, Diamond Har 
bour, Kolaghat and Rasantia abad The specimens 
were Axed on the spot in 20 percent formalin and Anal 
ly stored in 4 percent formalin for future use The 
preserved specimens were brought to the laboratory 
for study where a thorough investigation on the stomach 
content* of 402 specimens of different size and collec¬ 
ted time to time from-rtlfforent localities were made 
foliowmg the technique adopted by Pearse 11 (cited by 
Breder and Crawford 1 *) The specimens were arranged 
in six groups according to the quality and quantity 
of the diet they prefer 

The food stuff recovered include unicellular algae, 
multicellular algae, higher plants, protozoa, sponges, 
erustaoea, Ash scale, and sands and mud The details 
of number of specimens examined, sizes included m 
each group and the percentage composition of the 
different items found in the stomach contents are 
given below 

Group A —Stages between 8mm and 11mm 

No of specimens examined—40 

Percentage of different items found in the stomach—Umoel 
lular algae—42 to 40 , Multicellular algw—40 to 41 Sands and 
mud'—10 to 17 

Group B —Stages between 12mm and 18mm 

No of specimens examined —07 

Percentage of different items found in the stomach— 
Unicellular sign —42 to 44, Multicellular algw—38 to 40 Higher 
plants—1 to 2, Protoaoa—0 to 3 i Sands and mud—13 to 10, 

Group C—Stages between 21mm and 30mm 

No ot spectmes examined—43 

Percentage of different items found iu the stomach— 
Unicellular algn—32 to 88, Multicellular alg®—60 to 06 , Higher 
plants—1 to 3, Protozoa—2 to 3 , Sponges —0 to 2 , Sands 
and mud—2 to 0 

Group P — Stages betwesq 30mm and 40mm 

No. of spoclmana examtnsd-^-00 


Percentage of different item* found in the stomaoh— 
Unicellular zlgw—30 to 31, Multicellular algn-r-48 to », 
Higher plants—3 to 4 , Protozoa—3 to 4 ,S pong**—0 to 3 j 
Crustacea—0 to 1 , Pish scale—1 to 4 , Sands and mud—3 to 4 
Group £—Stage between flOmm and 64mm 
No of specimens examined— 70 

Percentage of different items found in the stomach— 
Unicellular alg» -13 to 28 , Multicellular algn—30 to 30 , Higher 
plants —0 to 10 Protozoa—4 to 8 , Sponges—0 to 10 , Cruet • 
cea—3 to 8 Kish scale— 6 to 12 , Sands and mud —4 to 6 
Group F Stages between 70mm and 136mm 
No of specimens examined 127 

Percentage ot different items found in the stomach—Uni 
cellular alg»— 14 to 24 Multicellular algo—38 to 00, Higher 
plants—0 to 8 , Protozoa—7 to 10 , Sponges 1 to 8 Crustacea— 

2 to 8 , Fmh scale— 12 to 16 Sands and mud—0 to 5 

Besides the quantitative analysis of the food, an 
attempt has been made to identify the Aora and fauna 
which form the bulk of the diet The recognizable 
organisms found in the stomach contents are given 
below 

PLANTS A CRYPTOGAMS Diatomales Navtcula CymbeUa, 
Fragtlarui ( oacin odtacus, Synrdra , Myxophy- 
eoae —OanUatona Lyngbyti Phormtdtum, Ana 
hama, Eodulana Spxrulxrxa, Noaloc, Menamo 
ptdtu, Schizothrxx, Stxyonema, Murocoeleua, 

. Chlorophyce® Pleurocuccus Ncmedramu* Anita 
I trodeamua Coetratrum, Utothrxx Microapora, Cla 
dophora Ordogontum, Spirogyra Mouyeoita 
AUcraatxa* Hhizodomum Utoatonum Coamanum, 
Ohnrophyta -Churn, A iIdler , 

B PHANEROGAMS Monocotjledoim Elodtn, 
Potamogtton 

ANIMALS- PROTOZOA C1LIATES EuploUa, Stylonxdxm, 
Chcxtnxa, Amphuna, Pleurotrxchux, Colptdtum , 
CRUST 4CEA Gladoeera- Daptxnxa, Cenoda phnui, 
Boatntna Ontnuoda Cypria , Cope pod a ( yclopa, 
Copepod naupUm , Amphipoda Gammarua 

The following generalizations were made on the 
feeding habits of Scatophagus argvtt from the present 
study 

1 The Ash is c mmvorous but it favours more 
vegetable food than the animal fowl Plank 
tonic algae are its main food in younger stages 
upto 20mm of which diatoms take the cons¬ 
picuous position 

2 From 21mm stage the fry starts taking ani¬ 
mal food regularly Indeed, the carnivorous 
tendency develops in the Ash from 15mm 
stage where it takes a little amount of pro¬ 
tozoa The piscivorous tendency develops 
m it from 35mm stage and the gradual increase 
m the percentage pf Ash scale in the stomach 
contents of the successive stages indicate* 
its cannibalistic nature 

3 Presence of very little percentage of Crus¬ 
tacea in the stomach contents of the stages 
from 4fimm onwards and the absence of any 
remarkable amount in the diet of the earlier 
stages show that the Ash has very little liking 
for erustaoea 

4 Presence of the appendages of shrimp and the 
Ash scales and the absence of any entire animal 
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in the stomach of the fish suggest that the fish 
is not very well provided with the mouth 
parts suitable for taking slightly bigger am 
mid food But the urgo for animal food makes 
it to peck and tear off a portion from the body 
of the bigger animals The morphology of 
the mouth parts also supports this new Ad¬ 
ditional support can be had from Inns* who 
stated “Like many brackish water and marine 
fishes, it moves energetically about the aqua 
num chasing its fellow and other fishes, but it 
is one of the chasers which does little damage ” 

5 Presence of remains of sponges, muds and 
sands and inorganic debris m the stomach of 
almost all the stages suggests its bottom feed 
Shg nature 

6 The study of the food and feeding habits sup 
ports the statement “As a matter of fact they 
(<SeoM}j&a 0 t/s argvs )are something of glut 
tons” (llfas*) 

It is remarkable to state that the fish is very adap 
table to freshwater Borne fry of this fish were brou 
ght from their natural abode to the laboratory and 
transferred to the aouam containing freshwater of 
a local pond It is needtato to state that when sup 
plied with proper food and regular change of water 
they have shown normal and healthy growth We 
have further detected the presWtoe of this fish in large 
numbers in many fresh water ptonds near the river 
Rnpnarayan m health v and normal condition 

4s this fish is found in abundance in the lower 
portion of the tidal rivers and in saltwater bhtrts (turns) 
m connection with the estuaries, emphasis should be 
given to the extensive culture of this hsh m the ponds 
and other enclosed waters of the Lower ffengal Cul 
ture of this fish is profitable owing to the following 
reasons 

1 Fry are available in all the estuaries and can 
be collected with minimum cost 

2 Food of both the fry and adult stages is easily 
obtainable as the organisms found in the diet 
are generally found m all the freshwater* of 
Lower Bengal Whenever absent they may 
be cultured easily 

3 Partial salute water, which are unsuitable 
for carp culture, can be secured for the cul 
tunng of this fish at a cheaper rate 

4 The fish attains a fair size within a short pc 
riod 

5 There is a considerable demand for this fish 
m the market 


H K Mookerjee 
D N Ganguly 
T C Mazumdar 
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THE EFFECT OF HAIL STORM ON THREE 
CROP PESTS 

Spencer' m British Columbia observed the effect 
of hail storms on grasshoppers 

On May 7,1949, in Bodhan (Deccan) there occurred 
a very severe hail storm which did damage to the 
standing sugarcane and middy crops Opportunity 
was taken to observe the effect of this hailstorm on two 
paddy insect pests—the third brood adults of Stspa 
(Htspa armtgem ol) anti the early instar nymphs of 
small paddy grasshopper (Oxya velox) which were 
observed in numbers on the standing paddy crop two 
days previously Extensive observations revealed that 
the hail storm had done absolutely little or no damage 
to either of these insect pests 

Observations on the effect of hail storm, on the other 
hand, on sugarcane leaf mite (Paratetranychus tndteus 
H ) showed that neither the adult nor egg stages of the 
pest which were visible in their peak stage two days 
before were observed now 


D V Murthv 
A S Rao 

Md Qadiruddtn Khan 

Sugarcane Entomological Laboratory, 

Department of Agriculture, 

Bodhan (Deccan) 9 6 1949 

> Spencer Q J , Canadian Eni 72 (12), 23V234, 1940 


DATURA MET EL AGAIN 

Narayanaswami’s recent reply* to my letter has 
taken the point very much astray It was made abun¬ 
dantly clear in ray letter, that the findings of Narayan- 
saw ami (1948) were exactly the same as that of Safford 
(1921 and 1922), and therefore no additional information 
was available from Narayanaswami’s letter Besides, if 
the sole object of the note was to make a new variety 
Datum metel var fastuoaa, this has also unfortu¬ 
nately faded, as the combination was already madeby 
Safford (1922) If Safford’s papers were acknowledged 
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by Nwrayaiuwwaan either in bis origin*! note or in his 
reply, this correspondence would not have been neces¬ 
sary It is true that Safford did not have the oppor 
turuty of wandering m the Datum fields of India, but 
there is no doubt that he had examined a number of 
Indian herbarium specimens Narayanaswami has, 
it is assumed, studied the species wild m the field and 
his conclusions however are much the same as those 
of Safford 


Narayanaswami has suggested that there are notice¬ 
able morphological differences in variation in the spiny 
covering on the fruits of some forms of Datura There 
is also a suggestion that other variations are induced 
due to cbmatio and edaphic factors In view of a num 
ber of intermediates, these variations cannot bo regard¬ 
ed as of such stable characters as to warrant a varietal 
rank, but m fact, they belong to much lower categories 
of forms or races In hw original note, Narayanaswami 
has rightly admitted that these characters are not 
enough for “varietal separation” So far as the forms 
or races of Datum metel are concerned, it has been 
Stated that "the correct position regarding the sexeral 
form* of this most protean species of Datum, parti 
cularly with reference to the variations under different 
climatic and edaphic conditions needs clarification ” 
Ho seem to have overlooked Bergner s* paper on 
Datum metel This deals with an effort to assess the 
various morphological and cytological variations in 
a world wide collection of Datum metel From this 
intensive study in collecting, growing, and inter *e 
crossing of forms of Datum metel, Bergner classified 
the whole collection into 01 races, which was further 
grouped into five chromosomal types Of these, the 
four types occurring m Houth East Asia differ from the 
Western Hemisphere type with reference to a single 
interchange between two non homologous chromosomes 
The flower colour, or the type of corolla, could not be 
linked with these chromosomal types Thus both 
taxonomically as well as cytogenetically the variations 
notioeable in Datum metel are to be regarded as in 
sufficient to warrant a vanetal rank for Datum fas 
tuosa, and Safford was originally justified m reducing 
Datura fastuom to a synonym of Datum metel (al 
though later, and only once, he considered this to be 
a variety of Datura metel) 

Finally I would yiold to no one in my admiration 
of Haines’ work on the Botany of Bihar and Ortssa and 
Gamble’s Flora of Madras There are however instances 
in these works where a few plant names are not in con 
formity with the nomenclatural rules or recent taxo 
nomte revisions Such names are to be judged strictly 
on tbeir own merits, and it does not matter m the least, 
whether such and such name has been used by Hames 
or Gamble In Kev> Bulletin 1939 293, Airy Shaw 
has pointed out a case of wrong adoption of a name from 
Haines’ work, and m ray recent note on Rerp*at\s* 
I have pointed out another instance from Gambles’ 
work About the reference to Kanjilal and Das’ 
Flora of Assayi, Vol 3,1 may say that in the acknnw- 
lodged list of woe* of botanists who helped the authors 


of tins work in various ways, Narayanaswami s name 
precedes that of mine 

D Chxttbbjm 

Division of Botany, 

Indian Agricultural Research Institute, 

New Delhi, 28-0 1949 
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A PRELIMINARY NOTE ON THE USE OF THE 
MALE TOAD BVFO MBLANOST1CTVS SCHNE1D , 
AS A TEST ANIMAL FOR BOVINE 
PREGNANCY 

The publication of a recent book by Cowie* has 
now provided us with a comprehensive critical review 
of literature on bovine pregnancy diagnosis tests based 
on hormonal investigations of such body fluids as 
urine, blood saliva and milk Summarising the htera 
ture he concludes (p 179) 'The diagnosis ofpreg 
nancy is generally possible in the cow from the third 
month of gestation by chnioal examination A* yet no 
laboratory test, hormonal or otherwise, ha* been found of 
any value, m the early diagnosis of bovmo pregnancy ’ 
(Italics our own) 

Since the suitability of male S&lientia as test am 
mala has recently stimulated a brisk investigation of 
pregnancy test in human medicine, especially for its 
very encouraging results m regard to speed of reaction, 
accuracy, sensitiveness and economy 1 *, it is thought 
worthwhile to apply the test to the cow Experiments 
similar to those carried out for human pregnancy 
test 1 were conducted in this laboratory Specimens 
of untreated first morning (overnight) unne from the 
pregnant cows (of 2, 4 and 9 months gestation) were 
injected, as usual, inlo adult mole toads (Bufo melanos 
txetus) In none of the test animals a positive response 
could be evoked even by using triple doses of 5 cc each 
at intervals of one hour This might well be due to 
a very low level of gonadotrophio hormonal contents 
or their total absence in the urine Our negative 
findings thus confirm those of previous workers (t nde 
Cowie, 1948, pp 58 01) who used other tost animals 
chiefly of the opposite sex Attention may be drawn 
here to a statement made by Cowie (1948, p 43) under 
the sub heading “Male Bufo ” “The serum and unne 
of the pregnant mare, oow, sheep, and sow are said to 
give negative results ” Wo are not aware of any 
bovine pregnancy unne test, UBing male toads 

After the initial failure with bovine pregnancy 
unne as test material, we have used with suocpss, (as 
suggested by the senior author) cow mamml (oow dung) 
as * suitable water!*] for diagtijQfeing pregnahey m oows. 
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Technique The urine-free oow manure as supplied 
by the Bengal Veterinary College, Beigachia, Calcutta 
was used m this study After a few initial failure 
with different quantities (60 and °5 gms) in an attempt 
to find out an effective dosage level, it was observed 
that 16 gms of manure in lOOoc of distilled water could 
be used as a suitable material for this test 

Fifteen grammes of manure are strirred m lOOcc 
of distilled water, and after straining this solution, 
it is centrifuged for an hour 1 he decanted solution is 
finally strained through a fine filter paper (No 1) 
Special care should be taken to prepare this solution 
as clear as possible, otherwise it may bo retamed in tho 
subcutaneous lymph spaces without being absorbed, 
and this may prove lethal to tho tost animal either 
during or the day following the experiment It should, 
therefore, be borne in mind that the more clear the 
solution, the quiokor is the rate of absorption The 
chances of death of the exper mien ted animals tan 
thus be easily overcome or greatly minimised 

So far as our preliminary investigation is concerned 
we used Bufo melanosttctve, a common toad in India 
and the Far East, as tho best suitable test animal In 
each test, before an injection is given, the toad should 
be checked by sampling its urine for examination under 
the microscope It must be negative, as is usually 
the case, and, thus, each toad becomes its own check 

When the solution of manure is ready, a 6 cc 
dose is gently injected into a subcutaneous lymph 
sac of the toad to allow the material diffuse slowly 
It is then placed m a separate well ventilated container 
and set asido for half an hour at room temperature 
[It averaged 96 6°F (36 2°C) durmg the scries of tests 
performed] At the end of this period it is made to 
reflexively eject a jot of urme in a separate receptacle, 
and this it readily does A drop of this urme is exa 
mined microscopically If spermatozoa are not found 
another half an hour is allowed to elapse for the re sam 
pling of urine for the next examination If the result 
is negative, after an hour from the first injection, a 
second dose of 5cc of the material is forthwith adnunis 
tered In this way we injected to tho extent of 4 
consecutive doses of 5cc each at intervals of one hour 
till the end point of each test was dearly shown hv the 
presence of spermatozoa m the toud h urine It may 
be mentioned here that the voidings of urine were 
regularly examined microscopically at intervals of 
half an hour for a total of 6 hrs in all The toad s 
spermatozoa are easily identifiable even under the low 
power microscopic examination When spermatozoa 
are present in any quantity, the test is positive, when 
they are not present, it is negative 

Cow dung solution processed in the above way, or 
the oow dung itself, can be kept m a refrigerator for 
about a week without apparently any adverse effect 
Such material gave us the same satisfactory results as 
obtained in tests run on the day of receipt of fresh 
material This seems to indicate that the hormonal 
pontents of the material do not deteriorate readily, t 


For control experiments, specimens of manure from 
4 different non pregnant cows were similarly tested. 
But 6 consecutive doses, instead of 4, of 5co each 
were injected into the toad at intervals of one hour, and 
the voidings of urme wero systematically examined 
microscopically for 7 hrs No spermatozoa were en 
countered in the control senes 

The results of our preliminary investigation on a 
limited senes of tests run dunng the months of April and 
May of this year are shown in the following table For 
each test 2 to 3 toads wore used with a similar result 

TABLE I 

Thb Number or Doses and Time taken for Kvokino a 
Positive Reaction in Tows or Different Gestation 
Periods 




Injection m hedule 
| ‘ | 1 > | 

4 

Number 

of 

gestation 

period 

[ observation in hours 


cows 

(in days) 
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Nor 1 — 3 are srtificailly mncinmated cows and heir pre¬ 
gnant v < unfirmod afterwards 


From tho data in the accompanying Table, it may 
be appreciated that a small, though variable, number 
of doses is required to evoke a positive reaction 
Doses, ranging from 2 to 4, of the oow dung solution 
arc required to reach the end point of the test 
Concomitant with the number of doses, the tune factor 
operates for the release of spermatozoa m the voided 
urme The minimum number of doses and tho time 
to reach the end effect are two and 1} hrs, and the 
maximum, four and 3$ hrs respectnely Neither a 
false negative, nor a false positive was ever obtained 
m any of the pregnant or non pregnant (control) cows 

Now, the end point observed by us in the bovine 
pregnancy test is m a way comparable with that 
of the human pregnancy test, and this, by analogy, 
raises the question whether there may not be present 
gonadotrophic hormones m the cow manure It may 
pertinently be remarked hero that Turner* in studymg 
the effects of dried lactating cow manure m the ration 
of growing chickens, hints at the possibility of some 
gonadotrophic hormone activity m both cow and goat 
manures (especially slightly more m the latter), since 
there is apparent maintenance or alight stimulation 
of gonads in both cockerels and pullets The gonado 
trophic hormone activity in the oow manure, as shown 
by the above experiments, seems, therefore, to be 
oonsidefataty interesting to bjoassayists, 
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Unfortunately we could not secure any specimen 
of cow manure earlier than 58 days’ gestation The 
time and number of doses that might evoke a positive 
reaction in early pregnant cows would be of great in¬ 
terest, since the data given m Table 1 tend to indicate 
a poorly gametokinetic hormone activity m early preg 
nancy eases in comparison with that of late ones 

The new tost calls for further study The number 
of cases studied by us is too small to warrant definite 
conclusions Nevertheless, it certainly promises a 
good deal for future research It is hoped that the 
publication of this preliminary note may arouse interest 
in the study of this test, especially where artificial 
insemination is generally practised as a routine work 

We take this opportunity to record our thanks 
to the authorities of the Bengal Veterinary College, 
Belgachia, Calcutta, for giving us specimens of urine 
and cow manure Our thanks are also due to Dr 
A B Kar, Calcutta for going through the manuscript 
and helping us with the kind loan of Turner s paper" 

J L Bhaduki 
N R Bardhan 

Department of Zoology, 

University College of Science and Technology 
35 Ballygunge Circular Road, 

Calcutta 19 30 « 1949 
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A NOTE ON STRATUS CLOUD OVER JODHPUR 

Jodhpur (altitude 712 ft a s 1 1 is located on the 
eastern edge of Thar desert The nearest distance 
from the sea is about 270 miles to the southwest The 
Aravah Range running NE to SW lies southeast of the 
station at a distance of about 70 miles 


The base of the cloud is generally 700-1200 ft above 
ground and becomes hazardous to the aircrafts when 
the amount oxceeds eight tenth On the days prece¬ 
ded by moderate to heavy precipitation, the stratus 
comes down to about 300 ft above ground and appears 
earlier than usual also Table I shows that 75 percent 
of total stratus hours the base was 1000 to 1999 ft 
above ground 18 5 percent 600 to 999 ft and 6 5 
peroent 300 to 599 ft above ground 

Besides monsoon season (July and August), stratus 
has formed on a few occasions even in the month of 
May This stratus seems to lie purely a result of 
turbulence The southwesterly winds were strong 
gusty (speed 20 30 mph or more) and the patches of 
stratus were justified on those days Iho base of stra¬ 
tus in this season was 1000 2000 ft above ground 

The monsoon Htratus is, however more persistent 
and very frequent m July and August The number of 
days stratus formed over the station during tho two 
years 1945 and 1940 are given below 

TABU! II 

Months 

Years Number of days on whitli stratus formed 

July 1945 1« 

August 1945 14 

July, 1946 12 

August 1946 12 

Table III, shows that greatest frequency is at about 
08 to 1100 hours and after 1700 hours there is no stra 
tus Unlike coastal stations (Karachi and others) 
Jodhpur has no stratus cloud in the evening and major 
portion of the night 

The air in the loupr layers (I 2,3000 ) ovir the 
station during July and August is SW Arabian current 
It is moist and generally overrun by a drier air from 
Baluchistan At the meeting place of those two currents 
and inside the moist air the stratus is formed by tur 
bulenoo Why stratus immediately melts away after 
1700 hours and doesnot persist throughout the evening 
or night as it does over Karachi and other similar 
places > The reason is, that the excessive heat of 


Months Yean 


lul> 1945 
August, 1945 
Tulv, 1946 
August, 1946 

lotai 


Sit ojr THE STKATLS CLOUD 

Number >f hour* the base remained 
1000 tol099 600 to 999 300 to 509 

ft. a-g ft a.g ft ag 


(ag above 
ground) 


The low stratus cloud in the monsoon season Rajputana soon destroys the whole structure of the 
comes as a surprise to many aviators who approach above air mass-arrangement through oonvectional cur- 
the station, front Delhi, Lahore, Bombay or Karachi rents and the stratus is thus no longer seen 
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Auguat, 1646 


The base of the stratus cloud can bo foroagtt with 
the help of the local T—gram whioh gives a &urlv 
reliable condensation level 


Night No low clouds except under the 
influence of monsoon depression, trough of 
low pressure or an active front 


Table Bk 

Month* Total Number of time* the 8(mtu* formed at a particulagtiaur 

Yefors No of- — - —- — -- — 

Stratus 1800 
days to 

0200030004000500 0000 0700 0800 0000 1000 110% 1200 1)00 1400 1500 10 1700 

Tilly 1948 16 0 2 1 3 3 8 " 10 12 10 ~~K 7 6 3 11 

August 1948 19 0 1 I 3 4 7 8 17 12 10 II II 9 6 2 • 


Julj 1946 12 0 0 0 1 5 7 11 

August 1946 I. 0 0 0 0 7 6 10 

In the end summary of low cloud formation over 
the station in different months has boon added to com 
pletc the information on the subjw t 

This note is based on the statistics of only two 
years but it readily gives an idea of frequency and 
base of stratus cloud over Jodhpur a place situated 
in almost u desert 

Notes I The base of the cloud has been taken from 
the station observations which aero repor 
ted within the International limits but 
actually it was observed that the base 
of the cloud referred in this note was of 
the lower limit of the code e g code fig 4 
(1000 1999) be taken as 1000 ft 

2 Local time in the note is Indian Standard 
lime 

SUMMARY OF LoW CLOUDS FOR JoDHFUR 
Jan Feb 

No low clouds except under the influence 
of a western disturbance 
Mar April 

Sc Cu clouds base 2600 3600 ft above 
ground in tho afternoon Large CU and 
Cummb on some days mostly m the after 
noon and evening 

May June 

Morning Stratus cloud base 1000 2000 ft 

above ground on a few days when strong 

gusty SW winds blow 

Afternoon No low clouds on most of the 

the days Patches of Sc Cu may appear 

on some days, base 3600 4600 ft above 

ground 

Night No low clouds 
July August 

Morning Stratus base 700-1200 ft above 
ground • 

Afternoon So Cu base 2-9000 ft. a g. 


11 11 10 7 3 2 2 2 1 

12 11 lft 8 2 . 2 I 1 

Sept October 

Morning No low clouds 
Afternoon So Cu when SW current wi 
lower layers persists base 3600 ft ag 
A ov December 

No low clouds except under the influence 
of western disturbance 

Khan M Shamshad 
Pakistan Meteorological Department 
Karachi, Pakistan 29 0 1949 


DISEASE AND DISORDERS IN SOME INDIAN 
TOBACCOS 

In a tropical country like India much income 
nienoe is felt by the cigarette manufactured* to avoid 
the infection from mouldiness of cigarettes Much 
work has been done abroad to study this phase of de 
cay of tobacco True 1 is pioneer in this line His 
investigations revealed that Aspergillous eonidias 
were universally present and appeared to be responsible 
for most of the spoilage His work however referred 
specially with cigars 

Wollenwebor* found that Pentctlltum glavcum Tint 
and Aspergillus glaucus Link occur most commonly 
on cigarettes, stored m warm and damp situation 
Wolf* also has examined several commercial grades 
of flue cured tobacco for its microflora The results 
of these examinations show that the flue cured tobacco 
has a normal flora throughout, there is little seaso¬ 
nal variation* m the kind and number of organisms 
present There is a tendenoy of all of the commercial 
grades to have the same kind of moulds such as A spur 
gtUus, PemcJUum Cladosponum, Fusartum and Alter 
narta Occasional samples yield Actinomyces 

As the climatic conditions, etc, of our country 
are entirely different, this laboratory took up the 
work of investigating the common infection of the Indian 
tobacco and the cigarettes manufactured therefrom 
and as well as to find oat some possible prevention for 
such infection. We are also faying to find out their 
rotation, if any. with different soil conditions in India. 
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In this connection we have taken up soil analysis, 
both chemical and bacteriological of different fields 
of tobacoo growing area aa well as analysis of 
different cigarettes manufactured from mixtures of 
foreign and Indian tobacco So far wo have been 
able to isolate six species of fungi, three from tobacco 
and three from manufactured cigarettes They have 
been numbered as T x , T„ T, (from Indian tobacco) 
and C„ Cj, C, (from cigarettes made of mixed tobacco) 
Their characteristics have been examined both micros 
copically and biochemically and they have been pro¬ 
perly indentified 

(1) C( —Pentcilhvm —eery much alike P glaucutn, 

(2) C,— Aspergxllus, 

(3) C, and Tj —Aspergillus Then formation of 

stengmata, and ascosporos with globular 
capsules give them resemblance with 
Aspmdulous 

(4) T,—It seems to have resemblance with Rhi 
zophorus oryzea The organism spread by 
means of stolons 

(5) T,—This is a fungus imperfecti and is found 
to belong to Oospora (Manilla ) genus 

The spores of C, and T„ were found to stand hea 
ting at 90°C for 5 minutes, whereas the spores of T, 
oould stand 80°C 

The moulds were found to grow at all events be 
tween pH 2 7 4, but more'vigorous growth was ob 
served between pH 3-5 

Effect of different sources of Nitrogen was also 
studied 

The moulds are able to utilize a great many sour 
ces of carbon but most marked growth wore observed 
with starch, glucose and sucrose 

From the detailed study of these fungi it has been 
quite apparent that out of the six fungi isolated Tj 


and G. belonged to the same species Other fungi 
isolated from Indian tobacco could not be traced out 
in the manufactured cigarettes but in their place we 
found two different spouts one is C lt which is a Pent 
ft Ilium, other is which is an AspergtUus 

In our opinion Tj or C s is the contaminate of In 
dian tobacco and escapes destruction due to its high 
resistabilities when passed through different manufac¬ 
turing processes The other two contaminate of ciga¬ 
rettes namely Cj ami 0, are from imported tobacco 
They also survive the operations which corroborates 
the work of Wollenweber 

Further work is in progress to correlate the grow¬ 
th of fungi with nature of soil from the tobacco grow¬ 
ing area, unmanufactured tobacco and finished tobacco 
products Wc are also trymg to find out whether there 
is any relation between growth of fungi and mineral 
deficiency of the soil 

This laboratory has been able to find out a sui¬ 
table agent which can very successfully destroy the 
spores of fungi without any effect on taste, aroma 
and quality of cigarettes Work in this line is in pro¬ 
gress 

Our sincere and grateful thanks are due to Mr 
B N Ebas for the kind interest ami to Mr S D Morris 
for his valuable advice and encouragement during the 
course of this investigation 

G C Pas Gupta 

Research Laboratory, 

National Tobacco Co of India Ltd , 

Agarpara, 24 Parganns 
17 6 1949 

* True R H.Bul U S Dopt A*r No 160, p 8, 1014 

* Wollenweber, H W , Mitt Oaaell WorratanchutE , 4 (2), 21 23, 

1028 

* Wolf, F A , Jour Agr Research, 43, 106 176, 1031 


BOOK REVIEWS 


Mutiple-Beam Interferometry of Surfaces and 
Films— By S Tolansky Pp vm+187 Oxford 
University Press Price 18 s not 

This book deals with the various methods of 
examining piano surfaces and films with thu help of 
multiple-beam interference patterns formed by these 
snrfaoes under suitable conditions Starting with a 
brief account bf the various types of Fizeau fringes for 
med by unsilvered surfaces in the first chapter the author 
has given a detailed discussion of the theory of formation 
of multiple beam Fueau fringes m Chapter II In 
the next Chapter the technique usually employed for 
silvering surfaces of glass {dates and crystals has been 
described and Chapter IV deals with the nature of 
Newton’s rings formed by silvered surfaces. 


The methods of topographical studies of plane 
surfaces have been discussed m Chapter V ana the 
next chapter deals with the methods of taking micro¬ 
photographs of crossed Fizeau fringes formed by silvered 
surfaces This method is very interesting and the 
author’s mode of presentation of the method with the 
help of beautiful illustrations is commendable His 
own contributions in this line of research are well known 
and the mode of presentation of those topics reveals 
his intimate knowledge of the subject 

Chapter VII deals with the method of testing 
plane parallel thin sheets without the help of any 
auxiliary plane parallel silvered surface In chapter 
VIII the method of producing fringes of equal chromatic 
order has been described and in the next three ohapters 
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some applications of this method have been described 
Chapter XII deals with the mthods of examining surfaces 
of opaque substances with the help of reflection fringes 
formed by suoh surfaces m conjunction with auxiliary 
silvered plane surfaces and in the following chapter the 
method of making transparent plastic replicas of such 
Hurfaoes has been discussed In Chapter XIV some 
suitable colour Altars and monochromators used for 
the study of interference fringes are described and m 
the last chapter the theory of non localised multiple 
beam fringes has been given 

Examination of plane surfaoes is of course, ncces 
sary for making precision optical instruments but for 
oertam fundamental investigations also such an exami 
nation of the surfaces of crystals may yield valuable 
results It is only in this particular book that all the 
sensitive methods for that purpose are compiled toge 
ther and both the theoretical and practical aspects are 
discussed thoroughly The book will therefore be 
found to be interesting by a wide group of research 
workers Postgraduate students in physics will also 
find this book useful for getting clear ideas about 
formation of Fizeau fringes under different oiroumstan 
ees lilt price of the book seems to be moderate if 
the quality and the number of illustrations be taken 
into consideration 

8 C 8 

/ S. I. Bulletin —Vol 1, No 1, January, 1949 Publi 
shed by the Indian Standards Institution, Block II 
Old Secretariat, Delhi, 2 Annual Subscription m 
Rs 4 1 (6s or ) 1 50) The Indian Standards Ins 
titulion, which was founded in 1947 as a quasi 
Government Organisation, has published the first 
number of its quarterly journal, I 8 1 Bulletin 

The Bulletin contains the President’s address to the 
General Council, messages from a number of Standards 
Institutions and Associations of other countries, much 
detailed, information on its activities and also three 
interesting articles, viz , (l) Standard atmosphere 
for testing, (u) Quality Control, and (in) Weights and 
Measures The first article is a summary of the note on 
the subject “Standard atmosphere for India” which the 
Indian Delegation presented before the ISO Technical 
Committee on textiles (ISO/TC 38) at their first meeting 
held at Boston (England) in June, 1948 From a com 
parative Btudy of data of temperature and relative 
humidity as obtained in the principal cities of India in 
different seasons of the year with those of other parts 
of the world, it was recommended that for tropical and 
sub tropical countries, such as India, the standard 
atmosphere should be defined as 80°F temperature 
and 65% relative humidity The recommendation 
was unanimously accepted so far as Textile Industry is 
concerned The second article is simply a record of 
activities made in other countries for quality control 
in the Textile Industry The third article contains a 
proposal for the adoption of the metric system 
with Indian names for the Units and a senes of Indian 
prefixes and affixes to denote the successive powers, 
multiples and sub-multiples of ten* has been suggested 


We, however, think that the terminology suggested 
is not in all cases very happy and practical, and more 
careful and scientific consideration is desired m this 
connection, specially as we have not as yet adopted any 
lingua franco 

ISI has set up three Divisional Councils for Enginee¬ 
ring, Textiles and Chemicals respectively, each having 
a number of Sectional Committees under it We 
would like to mention that m view of the importance of 
Instruments Industry m this country, an Instruments 
Industry Standards Committee should have a rightful 
place under the Engineering Division Council along 
the line of the British Standards Institution 

PCM 

Modern College Physics—By Harvey E Whit®, 
Ph D, Professor of Physics, University of 
California Published by Messrs D Van Nostrand 
Company Inc , New York 

This book removes a long felt want for a text 
book of physics for the basic training of students 
intending to specialise m any branch of life sciences 
Illustrations of physical principles are well cbosep, 
not only from the field of engineering but also from 
that of biological and medical sciences to create and 
maintain interest of the beginners especially of the 
pre medical students m the subject 

1 he book opens with an interesting and instructive 
chapter on optical illusions introducing the importance 
of the objective methods of measurements The less 
important portions of classical physics have been ex 
eluded The last quarter of the book is devoted to an 
introductory treatment of electronics as well as of 
atomio and nuclear physics because of their increasing 
application in every field of science All problems 
and mathematics are confined to elementary algebra, 
plane geometry ami trigonometry Brief biographical 
sketches of the pioneers in physical science included 
m the foot-notes of the text are also it* special features. 
The language of the book is very lucid and simple 

The book is indeed suitable to be adopted as 
text book for the intermediate scienoe course m physios 
of any Indian University but its high price may deny 
many of our beginners the prmledge of possessing 
a copv. 

PCM 

Ape and Eatence—A Novel—-By Aldous Huxley 
Chatto and Windus, London, 1949 7s fid net 

This highly imaginative book by Mr Huxley 
is a warning to mankind of what may happen if we 
continue our present day follies This cautionary tale 
which sounds more like a prophetic nightmare is in 
the form of an imaginary filmsmpt, discovered from 
a Hollywood dustbin, whose author hap made full use 
of his imaginative genius to give a picture of California 
aa it might be, in the year 2108, after a Third World 
War We see through the eyes of a member of New 
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Zealand Be Discovery Expedition to North America 
New Zealand survived and flourished in an isolation, 
while the rest of world suffered from the appalling legacy 
of atomic and bacteriological warfare, not for any 
humanitarian reason, but bocauso it was top remote 
to be worthwhile to obliterate it from the map! Mr 
Huxley sees Progress and Nationalism as a Wedge 
which would not do Wedge's work ‘ without the width 
behind and as well ns the edge in front” We at the 
moment present the Wedge in the wrong way The 
edge of the Wedge of our Progress and Nationalism 
is pressing towards man with all the scientific Evil 
at the width behind which has upset the equilibrium 
of Nature and is rushing upon the ruin of man who 
has sense of tho principle of Good and worships Evil 
and is- experiencing a moral disaster How far has 
our civilization progressed after Christ, who nineteen 
hundred and fortynine years back, was tried, convicted 
and tortured to death and not long ago an image of 
non violence, who got himself involved into sub human 
mass madness of nationalism which proved too much 
for him, was assassinated only because he wanted to 
convert what was satamc m the state to something 
like humanity Mr Huxley has tried to foresee through 
his imaginative genius what will happen if wi persist 
4n our present policies of greed and haste 

H $ P 


Fluid Mechanics—By R C Binder, Ph 1) , Constable 
& Co Ltd , 10, Orange Street, London, W V - 
and Prentice Hall, Inc, NY Cloth, fl'xfl', pp 
ix+307, 1947 Price 30s 

It is difficult to find a branch of pure or applied 
science which does not involve fluid meehaiius Thus 
the flow of rivers and streams in their boundaries the 
percolation of water through the soil, motions in non 
stationary nebulae, the flight of a bullet, bird, insect 
or an aeroplane, the movement of a ship in the sea or of 
a fish m the depths of the ooean, the wmd and the wea 
ther, lubrication of moving parts and the phenomena 
of heat transfer and sound, the denudation of soil and 
its conveyance to the sea, the emulation of fluid m 
pipes, tho blood in our arteries, and veins, and more 
broadly the movement of nutrient and of scavenging 
media throughout the entire domain of organa life 
are nothing but expressions of the laws of fluid me c ha 
mes 

With suoh a wide field, no text on fluid mechanics 
can ever be expected to cover the entire gamut on this 
subject and has necessarily to be restricted to some 


particular aspect only As pointed out by the author 
the aim of this book is to present an introduction to 
the fundamentals of fluid mechanics which is maintain¬ 
ed by keeping the physical concepts and basic esta¬ 
blished quantitative relations m the foreground In 
this respect tho work is akin to Professor Vennard’s 
“Elementary Fluid Mechanics” (Wiley) but differs 
from Hunsaker & Rightnures ‘ Engineering Applica¬ 
tions of Fluid Mechanics ’ (McGraw Hill), wherein 
the applications of its lawB are dealt with in greater 
detail 

The sequence of rigid body mechanics viz sta 
tics to kinematics and then to dynamics, forms the 
basic arrangement of the book r l he first half of the 
text gives an introduction to fluid properties, ft flowed 
by particular cases of incompressible and compressible 
flow m and around pipes, including discussions on the 
dynamics of lift and propulsion, and fluid measuring 
instruments The latter part of the book is relegated 
to the practical applications in lubrication, recipro 
eating, centrifugal and propeller pumps, and turbines, 
fluid couplings, fluid torque converters and other con 
trol systems 

To a student of appbed mathematics, the last 
chapter on tho mathematical study of fluid motion 
will bo of interest Herein the author surveys the 
broad field of elomentary hydrodynamns in a very lu¬ 
cid manner and shows that a mathematical analysis 
may bo a valuable and even economical method for 
discovering and understanding certain conceptions 
and trends in fluid mechanics which are not apparent 
from a purely physical study Each chapter is followed 
by selected references for further study and interest 
ing problems for solution 

Originated by Archimedes from the principles of 
statics, the science of fluid mechanics has today dove 
loped to a very exacting and intricate subject Tims 
Euler developed the concept of ideal fluids which was 
notably extended by Helmholtz, Kirchoff, Kelvin, 
Lamb and Rayleigh Tins classical science of h> 
dromechanics of tho 19th century merged into tlic prac¬ 
tical fluid morhaniPH of today by Prandtl’s enuncia¬ 
tion of the concept of boundary luyer Surrounded by 
an ideal oontinum, the circulation theory proposed 
by Lanchester and Kutka and dev doped by Jnnkowski 
& Prandtl, and the theory of dimensions advanced by 
Rayleigh Added to these, the contributions of the 
author in this text leave little to be desired for a dear 
understanding of the laws of elementary fluid mecha¬ 
nics 
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SECOND ANNIVERSARY OF INDEPENDENCE 


O n AUOUSl 15, India celebrated the second anm 
versary of her independence People throughout 
the length and breadth of this vast sub continent 
remembered with pride and glory the achievement 
on this day two years ago of political freedom for which 
generations of men and women toiled, fought and 
courted untold sufferings including death llio whole 
country paid tribute to the memory of those valiant 
fighters of freedom who fell in harness so that posterity 
may live lietter 

The attainme nt of a country s political freedom 
ih a great thing Hut it is not an end m itself Poll 
tical freedom is after all a means and a condition of 
realizing higher human values based on peace and pros 
pority It is really a powerful instrument with which 
to attain other and more fundamental ireedonm which 
we are yet far from attaining Millions of men and 
women of our country are still slaves to the tyranny 
of hunger and prevcntible diseases j>ow ericas against 
their daily problems of life for ignorance and lack of 
education, for unemployment and hundred other so 
cial and economic evils People who are unable to 
meet the basic needs of life such as adequate fooel 
shelter and medical care und find it difficult to avail 
themselves of certain educational, cultural and re 
creational opportunities arc, to our mind, in perpe 
tual bondage and slavery no matter whether they 
enjoy political freedom or not 

It is for this reason that to a vast multitude of 
people, political freedom must remain of little or no 
significance, perhaps hardly anything more than a 
mere emotional satisfaction, as long as there is no vi 
sible and demonstrable sign of this freedom being 
utilized for the economic, social and cultural develop 
meat of these vast multitudes If we look into the 
contemporary history of politically free but backward 
and underdeveloped areas of the world to day, Ruch 
as, the Middle East, China, the small states of Latin 
America, we shall find that a deep sense of frustration 


and helplessneas is widespread there Such kind of 
frustration is bound to happen m our country also if 
we fail to projierly utilize our hard earned political 
freedom 

1 he Prime Munster Pandit Nehru, hoisting the 
national flag oil the historic Red Fort said Our task 
is to consolidate the freedom that has boon won through 
the Nweat and toil of millions of our countrymen 
Nothing is m fact, more important anti urgent than 
this But the question is how speedily and quickly 
can this consolidation be offected anil by what mians 
Orthodox politicians—and they are still the most 
powerful groups in deciding tho destiny of the conn 
try—believe that the consolidation of our freedom can 
lie achieved primarily by poktical means Pohtical 
stability is no doubt an important condition, but as 
wo have often stressed in the columns of this journal, 
freedom can only be stabilized by strengthening our 
economic front India s chronic poverty arising from 
h£r economic backwardness is our real national pro 
blem A poor country with undeveloped resources 
is always a play ground of foreign power politics, a 
standing invitation to economio or political aggression 
whenever there is a favourable condition for it, and 
a fertile ground for continuous internal troubles Un 
less we can take a bold step towards liquidating po 
verty, our «ffort to consolidate freedom by any other 
means is doomed to failure 

The liquidation of poverty cannot be achieved 
overnight 1 he vast resources of the country, namely, 
the agricultural, mineral and power resources which 
are lying mostly undeveloped, arc the only source of 
our wealth with which to improve our national stand 
ard of living Our formidable labour force and man 
power and our intellectual and technical abibty arc 
the only asset I his, in the last analysis, is more or 
less the problem confronting the under developed 
countries of the world today It was primarily in re¬ 
cognition of tins fundamental fact that the United 
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Nations Organization welcomed Resident Trumans 
Fourth Point advocating a technical aid programme for 
the economic development of the back»aid countru s 

True we have to depend on more developed toun 
trips for the supply of capital goods but we have to 
obtain them by voluntarily accepting all possible aus¬ 
terity measures and temporarily denying ourselves 
all avoidable luxuries I he resources of a country 
with its economy primarily based on agriculture are 
always insufficient for the purchase of capital goods 
in adequate quantities from abroad It is particular 
]y acute m the case of India wluc h does not again pro 
duce enough food Therefore the normal process 
of industrializing the country by obtaining foreign 
capital goods m exchange of our agricultural produce 
and some minerals which we mine but which wo have 
not the means to utilize needs must be a slow one 
unless as the Soviets did we propose to go hungry 
and save whatever we can for securing essential mn 
chines Fven this will be a hard and ehfhcult task 
Organized foreign interests would always try as they 
are doing now to prev ent the supply of capital goods 
namely heavy machines and plants to India and en 
courage the sale of manufactured artirles In this 
discouraging set up only a well thought out j lan of 
all round resource development and the determinn 
tion of the Government to carry it out tuc a first, na 
tional priority to the best of their resources can assure 
the people of better shape of things to come and create 
an atmospheru of hope of more work and produc 
tiveness, which wc must confess is sadly lacking in 
India to day 

On the contrary there is a tendency to encourage 
grandiose plans for modernizing the defence lorces 
of strengthening the navy of developing first class 
civil aviation in India and of embarking cm such 1111 
productive undertakings because they are popular 
elsewhere anil readily appeal to the imagination of 
oommon people here Wo do nut minimize their nil 
portanoe But in a country where transport by road 
and rail is bad mileage hopelessly inadequate villa 
ges are in rums towns and cities crowded beyond ull 
proportions and lacking m elementary sanitary pro 
visions and where there is a shortage of consumer goods 
of all descriptions such plans will ultimately fail to 
arouse widespread conviction and enthusiasm Such 
unplanned and uncoordmated expenditure has re 
suited m a shortage of capital already scarct to 
finance important and osscntial development pro 
jects such as the multipurpose river vallc 3 develop 
ment projects whose progress has consc qucntlv been 
discouragingly slow and hulting 

At the beginning of the third year of our indepen 
donee, it is of special importance to recall the role 
of scientists and tcchnieiuns in national development 
It is no exaggeration to say that in the long struggle 
for independence, the scientists along with other tdu 
rational and cultural groups played a part of which 
they might well be proud Our freedom movement 
was preceded, as is well known to all, bj an intcilec 


tual renaissance towards the end of the last century 
By their researches and investigations which were not 
infrequently of a standard attained m the more advan 
eed countries the scientists enhanced this renaissance 
and raised the intellectual prestige of the Indian pco 
pie The work of the scientists led to the develop 
ment of a new creative spirit which in a large measure, 
formed the basis of our nationhood In fact nation 
alistic considerations wore an important factor in the 
establishment of the Indian institute of Science the 
University College of Science and Technology the In 
dian Association for the Cultivation of Science of the 
science departments of the Universities and of seoroH 
of scientihc societies associations and academies In 
their several speeches and writings the early pioneers 
of scientihc education and research Dr Wahenclra 
Lai Sircar Dr Hajendralal Witra Sir Asutosh Moo 
kherjee Sir P C Hay never failed to emphasize the 
importance of science in national affairs and of its 
applications to the arts of life Fven during the lat 
ter half of the nineteenth century there was a reason 
able recognition of the vital role science was destined 
to play in the life of the common man and henoe of 
tlio nation In April 1871 The Indian Daily News 
now defunct wrote as follows in connection with Dr 
Mahendra Lai Sircars scheme for establishing a Scion 
ce Association 

No ono cun now a days deny t) o spec al inlluen en of 
certain «r en -en upon the social c ndition of a ountry The 
negloct of Ihe physical sciences in the history of any people 
may eusily be shown to have retarded more than anv other 
circumstance their social an 1 material progress Mr lustico 
Phear has often pointed this out to the Bethune Hoiiety and 
advocated the study of th» Natural Sciences more than the 
study of Mental or Spe« illative philosophy which extends over 
a largo j sjrt if tie field of Hindu literature It is ono of the 
peculiarities of that literut ire that while it exhibits a high 
capai ity for inetaphvsi al an 1 ubstruso pursuits it shows a 
lamci table want of progress in science generally and mjthe 
aesthetic uts One of the consequenx-s is that nowhere in 
the history of the people has tho aid of Science been brought 
to boar on industrial pursuits and the material welfare of the 
community I is boon thus apj arently neglected 

Looking into the future our hoc ntmls and tech 
nologists will he indispensable at cvcrv Htcp of our 
economic and mutcriul development No plan of 
development whether in respect of modernizing agri 
culture and producing more food of establishing new 
industries of ele v eloping hitherto un levc loped resour 
cos of improving transport or of implicating proven 
tiblc disease s and so on can be carried out 
without the help of thousands of scientists cngi 
neers agricultural specialists medical men and tech 
nutans of all descriptions In fact adequate supply 
of these trained people might well be a serious bottle 
neck in implementing development plans in the very 
near future ior which disturbing signs are already 
visible Difficulties have been reported m finding 
suitable scientists and technicians for the few 
research institutes and national laboratories and for 
the river valley development schemes Many uni 
versities have been depleted of their first class resear 
ch workers to meet their modeBt demand fur scientists, 
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and crisis in teaching and research in the unworn 
ties is slowly developing, which is likely to assume 
serious proportions before long 

Lhe country has stepped into the third year of 
her independence There have been many failures 
as well as many notable successes A newly born na 


tion will be judged not so much by these failures and 
successes as by the genoral direction of her policy and 
by the bold approach to solve some of her basic pro 
blems Have wc yet taken this bold step to grapple 
with our fundamental problems in n planned and coor 
dinuted manner f 


ORGANIZATION OF SCIENTIFIC RESEARCH IN FRANCE 

Is V SEN 

\( jn'inued fr na tlu prti iouu ts/iite] 


IV Achikvbmbnts oi thf CNRS 

The growing importance of tht (< ntre c an be In st 
judged by considering some of the results it has been 
able to achieve during its brief existence At present 
its principal efforts and activities concern tlu recruit 
mint and training of an adequate number of research 
IHrsonnel and laboratory technicians the provision 
of grants in aid for the pure huso of scientific equipment 
and for scientific publications and tho development 
and maintenance of a network of research institutes 
laluiratones and centres Besides the (ontre has cs 
tablished a J)o< umentatv Service a Photogruplu 
Department and a Journal Bulletin Anah/hque It 
has also organized a number of scientific missions to 
foreign countries rhese activities will be briefly 
noted in this section and a separate section is proposed 
to be devoted to the various institutes and laboratories 
under tho Centre I he organization of tlu centre is 
shown in the chart on n« xt page 

Recruitment and trlining <f research ii'oiler^ 
The recruitment of rtseaich workers is the main task 
before the CNRS Since the Lila ration the Centre 
has shown the maximum possible generosity in awar 
ding fellowships and grants to prospective scientific 
workers with a view to the fullest possible development 
and utilization of potential talent A sponsorship 
system introducing different categories of research 
workers was instituted which enabled a substantial 
increase m the vital research personnel 

The first and by far the most important measure 
under this sponsorship system was tho equalization 
of tho status of research workers with that of teachers 
in the fiold of higher education by putting a Resean h 
Assistant on tho same footing as regards salary as an 
Assistant Lecturer a worker m charge of research on 
the same footing as an instructor a Research Superv use r 
as a Lecturer and a Research Director as a Professor 
There can indeed he no question said Dr J cissier 
the Direotor of CNRS of treating a man carrying 
out research, while at the same time giving instruc 
tion, less favourably than a mah who is merely 


carrying out his own research work—on the assump¬ 
tion of course that the people c once moil are of equal 
competence Admittedly the salaries at present paid 
to research workers are quite inadequate but they 
are no moie or less so than those paid to members 
of university stuff Improvement in their position 
is possible only concurrently with a comparable 
improvement in that of tho teaching staff 

A second very mqwjrtant measure was that by which 
an education official or indeed an offii ial of some other 
public service could be seconded for research work 
whilst preserving his salary an 1 opportunities for pro 
motion in his own «1« partment 1 lus measure ensured 
allow of recruits of high standard It also proved 
advantageous to higher education particularly in the 
field of the social sciences as it i nablt d secondary 
school teachers to spend the two years necessary to 
(implttc their thesis which was often indefinitely 
postponed because their finanuul situation made it 
impossible for them to take the requisite leave In 
applying this measure opposition was once imtered 
from the secondary schools which were already suffer 
ing from an acute shortage of staff but this opposi 
tion has now faded away on account of tho inherent 
merits of this provision 

I ho ( N Rb has c ncouraged another mte resting 
provision which has been in existence since the foun 
elation of the Cawse dcs Sciences It is the provision 
for the award of grants to supplement I he salary of 
an official who owing to tho obsenco of a vacancy, 
is not promoted as quickly as ho seems to deserve 
Although it is excellent in theory and often good in 
practice this provision sometimes causes difficulties, 
particularly in the broader interpretation which has 
recently been given to it a departmental head wbo 
is anxious to be fair finds it a source of countless pro 
blems and the dissatisfied find m it many causes for 
complaint It is nonetheless true that it is a huniano 
measure which does undoubtedly stimulate research 
and should be maintained provided that its operation 
iB properly supervised 



SC1EN0B AND CULTURE 


Vol. 15, No. 3 


fwuintuij^ joqjo a.ipit'l 




ORGANIZATION OP SCIENTIFIC RESEARCH IN PRANCE 


September, 1949 

As a result of the application of these measures 
the number of research workers has increased from 
600 in 1044 to 1,000 m 1045 and 1 S00 m 1046, thus 
more than doubling m two years This number still 
falls far short of the grow mg requirements Although 
the requirements of scientific staff cannot bo precisely 
estimated, it is perhaps correct to say that to sol\o 
adequately the problem of supply of scientific personm I 
the present number would have to be doubled during 
the next five years or so Huh seems to be the tin get 
of the CNRS, according to its present plan 

Tt is not sufficient, however merelv to inert use 
tho number of workers it is also essential to develop 
in new entrants to the profession the special technical 
knowledge neecssaiv for research Ihis question is 
intimately connected with that of tho reform ot higher 
education, to which the government have given serious 
consideration during the past fe vv yeai s Inch pende nt 
ly-of any such reform the Centro has alicady provide I 
sonic preparateiry training for research consisting of 
a series of technical courses given bv professors and 
research workers Under this system the latter will 
be obliged to undertake new duties and m particular 
to share tho experience gained in tluir own rosearch 
with their younger colleagues and to devote part of 
tlioir time to work of joint interest to them and their 
juniors For this purposjp regulations have been 
piepared with the assistance of tho Association of 
University Teachers and Research Workers which 
arc expectes! to come into force in the near future 

Furthermore, the CNltS has strongly felt that 
although it is certainly not desirablo that research 
workers should bo treated as ordinary officials it is 
necessary that those who spend their whole career 
in research should be provides! with sonic security 
for the future For this purpose the ( entre has pr > 
posed a pension scheme for the research workers 

Technical 4 wink inti The ONUS has also devote <1 
considerable attention to the question of technic il 
assistants or lab boys All scientific work involves 
a large measure of drudgery work which can well be 
handed over to an assistant, without scientific quali 
Stations The industrial laboratories had long been 
employing technical assistants with great success 
but the attempt to introduce such assistants to help 
fundamental research was new and it soon produced 
encouraging results In the course of two years from 
1044 to 1946, the CNltS has to increase the number 
of techical assistants from 450 to 700 in order to nice t 
a growing demand for such service 

The status of the technical assistants has also 
been revised Up till 1945, tho technical assistants nil 
received about the same salary, which was invariably 
small By a Decree of August 1945 they were dm 
dod into four classes correspond mg to a similar number 
of classes prescribed m the regulations governing the 
payment of staff omployed in industrial establishments 
These four classes are as follows technical worker, 
corresponding to a workman ,* technical assistant, 
corresponding to 9 technician, associate technician, 


corresponding to a foreman and head technician, 
corresponding to an engineer This provision made 
it possible to rev iso their salaries anel to make the ir 
payment dependent upon the tvpe of work performed 
It has also had a paracloxu.nl result as a technician 
may now eirn consult raid v mem than the scientist 
he assists—a further proof of the disquieting disparity 
between official salaries anel industrial wages Tt seems 
hardly necessary to emphasize the danger to research 
to which this situation w oulel give rise if it w ore unfor 
tunatcly to continue 

Of all the scrviiTK under the control of the Ministry 
of Education, the CNltS is practically the only one 
which is able to employ technical assistants Conse 
quently certain other branches such as museums anel 
libraries when they were short of the necessary staff, 
asked tor —anel were often given—technical assistants 

(]ranf* in 4 id for renenrch equipment and publication* 
This is another important feature of the fNRS 
activities V tonsiderivhle portion of the budget is 
earmarked as grants in aid for the purchase of research 
equipment In 1946 CNRS spent about 53 million 
francs which was more than five times its expcndi 
ture over this item during 1944 But on account of 
a steady and steep rise in prices this hardly represented 
any gam in terms of material eepupinent and the need 
for nuire and up to date research tools m most labora 
tones remains as pressmg as it was lour years age* 
lhe Centre is aware of this position and tries hard to 
provide as much as it can Recently it started to 
prepare an inventory of equipment pure bused with 
CNRS funels with a view to effecting the greatest 
and at the same tune the most economic use ot tho 
existing ccpupmuit 

Provision for financial aid to tho publication of 
research papers is an old and well established policy 
Grunts aie made to poufwlieals of recognized snenti 
fie value Occasionally the ( entn takes full lespon 
sihility for the cost of j rintmg and publishing scientific 
jiapers which it considers will have a far reaching m 
ilueneo Grants in aid are also made to help scientists 
publish their woik thorn*elves In 1946 the Publi 
cations Grants of the* Centre amounted to 22 5 million 
francs 

The C'A It V Documentation Centie The Doeu 
mentation Centre of CNRS was organized m December 
1939 following a plan prepared by Professor Pierre 
Auger to provide French stionie with copies of scienti 
fic articles appearing In foreign joumuls which would 
otherwise be unobtainable Its service is playing 
an increasing role in tho supply of scientific informa 
tion to scientists in France and abroad Some 5,000 
scientific periodicals are received and stored l*v the 
library of the Centre at 45 me d 1 1m Short indie a 
tive abstracts of the articles m those periodicals arc 
published monthly in the Bulletin \nnlytiqiu 
which appears in two sections 

An essential part of the Centre is its microfilm 
servicse which trill supply a microfilm or full size 
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copy of any article abstracted in the Bulletin Analy 
tique , or of any article which may be obtained in tho 
libraries of Pans 

Tho Centre ue ts as a dc pository for the sc and 
scion tifle papers which would otherwise not be published 
It publishes an abstract of these papers in the Bulletin 
Analytique and supplies microfilm copies on request 


V TIksBARI H iNSTrriTBS I ABOBATORIFM ANI) 
CENTRES l NUKE THF CNRS 

llio CNRS maintains and finances a number of 
seio itific institutes laboratories and research centres 
all over the country Those laboratories and rescan h 
centres largely supplement the research work already 
being carried out by the University of Paris and its 
affiliated institutes the provincial universities and 
tho special research institutes like the Cf llhge do franci 
the Museum National d Histoiro Natun llo th< Paris 
Observatory Institut du Cancer etc 

Following is a list of the important laboratories 
and centres under tho direct control of the CNRS 

Bhusvuk Laboratory ( Labor atoikk de bellkvue) 

The Bellevut laboratory dev eloped under the 
former establishment of the Office National dos Ri 
eherches S< lontifiques et Tndustrtelles et dos Inventions 
of which mention has been made It consists of a 
gronp of I ib iratories and is pruuipally concerned 
with applied science The laboratory is directed 
by M Cl owlet with M Qucvron as the assistant 
director Although the laboratory is print ipnlly 
carrying out its own research programme it undertakes 
research on particular subjects requested by organi 
zatinns outside the CNRS The mam buildings of the 
Laboratory are located at 1 Place Aristide Briand 
Beluvuc (Seme et Oise) and house the administrative 
departments reading room library inspectors office 
scientific apparatus and storeroom and the following 
laboratories X ray high tc nsion electricity nutritional 
biochemistry magnetism electro magnetics paint 
varnish tnr fats rare soils photography films quart/ 
and silica and heat 

1 ho Laboratory has anothc r building at Mcudon 
which houses tho laboratories concerned with low 
tempi rature phvsics low temperature biology aero 
nautical research thermal exchanges uud atmospheric 
thermo dynamics 

Tilt group ct laboratories at Bellevue have gre wn 
greatly since the Liberation The mochamcal work 
shop has been re equipped with a number of modern 
precision machines Many laboratories are at pre 
sent being organized or built, either by the f Nl<S 
itself or as tho result of agreements between tho CNRS 
and other bodies for the prosecution of research accord 
mg to a jointly prepared plan Examples are the C ho 
vreul Eats Laboratory, in association w ith the technical 
Institute of the Office Professionnel dos Industries 
des Matures Grasses the Paint and Varnish Labors 


tory, m association with the ‘ Office Professionnel 
des Pemtures et Verms tho Low Temperature Labora¬ 
tories dealing cither with problems of lorng (m associa¬ 
tion with the Office Nationul cl Etudes et de Itecherches 
Adronautiques) or with industrial applications (low 
temperature drying of organic substances e g blood 
plasma) the laboratory containing the large perma 
nont magnet and the X ray Laboratory 

Atomic Synthesis 1 aboratory (Labobatoire db 
Synthksb atomique) 

This laboratory (07 rue franklin lvry Seine) 
was established by the Compagme G6n4rale Elec 
troc4ramique It Has originally known as the Ampfere 
Lalmratbry and was used for testing high tension 
apparatus In 1917 the CNRS assumed control of the 
laboratory and further extended its scope by installing 
departments of biochemical research ItH mam work 
is the study of artificial radioactivity 

Tho building includes a large hall in which electric 
generators of very high voltage are installed and chemi 
cal and bulogual laboratoiics Directed by Professor 
Johot ( urie the laboratory has the following research 
personnel M bwingut Mini Moreau M Saumena 
Nahnnos Dm hem Hubut and Bachet 
Antrvphywjt InxtUute (Institut d Astropliysique) 

In 1916 the Service Central ih la Hechercho Scionti 
fiquo the predecessor of the CNRS set up the Institut 
d Astrophysique (9Sbis Boult v are! Arago Paris) whioh 
together with flu Obstrvatoire de Haute Provence 
established at the same time constitutes the present 
Astrophysics Department of CNRS 

I lie building consists of two storeys with a eon 
trill block and two w ings 1 hero is a coupolu above 
the central bleak win h houses the administrative 
departments the calculation offices the stellar statue 
tics Hepirtincut and a lecturo hall One wing houses 
the lahorat irios and the >tlur the optical mechanical 
and carpentry winkers rooms Jhe scientific dm 
sions include statistics optical measurements micro 
photography theoictieal physics and a technical 
divisim Since the beginning of 1917 the Institute 
has provided f r tin training for research m astrophy 
sics and has ergam/e 1 a series of technical lpctures 
to that effect 

The Institute brieteel by l)r Chalonge has tho 
following research staff Guintmi Mayot Barbier 
hchaUniann Kourganoft lauvet and Laffineur 
Haute Provenck Observatory (Obsekvatoibb 
he Haitk Provence) 

Before the war tho CNRS undertook to build this 
now observatorv at Saint Michel near Forcalquicr, m 
the Basses Alpes The work on it was delayed by the 
war and is not yet finished The observatory is equipped 
with a large tclcscepe of l in 20 diameter a Chalonge 
imcrophotonu ter and a photographic laboratory 
Mechanical and carpentry workshops are attached 
to it Several observation domes have already been 
installed and ore in use Dr Dufay w the director of 
the observatory 
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Breeding Centre for Laboratory Animals 
(Centre D klbvaob des Animaux pk 
Labobatotre) 

This centre (40 Avenue Saint Maurice Pans) 
was set up in 1940 to breed i xpcrinuntal animals un l 
supply laboratories which were finding it difficult to 
obtain animals during the war I hi animals are bred 
at the Zoological Gardens in the Boih do \ mtennos 
the Menagerie at the Jardin dcs Plantes the expen 
mental station at Richelieu (Jilt it Vilame) the y<r 
estate and at Bonnes les Mum was (Var) 1 he most 
important centre is that ut Vincennes where the a I 
ministrative departments are also located 1 he <_< ntr 
is directed by M Urbain 

Institute fob Research and Study of the 

Histoby of Wbitten Documents (Institi t 
DK RECHERCHE ET 1) HUE 11FS rEXTES) 

This institute (87 rue V 101 H 0 du 1 eniple Pans) 
which was founded by Felix Grat in 1937 under tin 
auspices of the ( NRS was remove l to Lav 1 1 at tlu 
beginning of the war When it returned to Paris 
in September 1940 the Direction des Archives k 
Franco gave it accommodation in premises attache 1 
to the Motel de Rohan Miss Yieillard is the present 
director 

fho purpose of the Research Institute which in 
eludes a photographic laboratory is to study the written 
heritage of human thought from the ancient documents 
and scripts (Greek and Latin) and from those of the 
Middle Ages (in Latin Greek Arabic French an l 
Provencal) Such manuscript documents are micr 
filmed for use in French and foreign libraiieH and en 
largements and indexes of such microfilms have been 
made available for scholars 

Another section attached to the Institute carries 
out research on French mediaeval cartularies and a 
great number of archival documents 

General Inventory of the fbenoh Langt a< e 

(Inventaibk (irnerai de la I anoi e Francainf) 

Originally set up in 103b as an independent organ\ 
zation and later brought under the control of the ( NKS 
this body (33 Quai do la (ouincllc Pans) piopeHCM 
to make an inventory of Fr« nch vocabulary from literary 
sources of all periods of history The vocabulary f 
the language spoken at the present tune is being re 
corded Words with the sentences m which they are 
found are catalogued on cards under the name ot the 
author or document using them I hey will afterwar Is 

be assembled m one worldlist which will bo constantly 
kept up to date The task of abstracting tho vena 
btdary is earned out by qualified assistants and revised 
by scholara with special ability for tho work M 
Mairo Roques is the director 


Scientific Industrial and Marine Research 
Centre at Marseilles (Centre de Recehrches 

SoiENTIFIQlTtS INDUSTRIELLES ET MaRITIMES 
DE MaRSEIILES) 

Ihis centre (66 rue Sauit Sdbasticn Marseilles) 
was established in 1941 with tho staff from the Con 
tre el F tuele do la Marine Nationale later on mcrea 
seel by other research workers At the present tune 
it acts as a branch of the CNRS ami includes lubora 
tones concerned with psychotechnology acoustics 
ultra somes chemistry optics x rays motors cor 
rosion etc Occasionally the centre admits a few stu 
dents who wish to pieparo a thesis on the special sub 
jects studied at the centre or to cany out experiments 
and research work for other bodies M Canae is tho 
present director 

Ihe outbreak of hostilities ami the occupation 
severely aflected the activities ot the CNRS which 
had to concentrate all its resources on war efforts and 
later on to tho cause of the resistance movement 
After the Liberation the (NRS resumed its work 
with renewed vigour and proceeded with the task 
of filling the gaps in tho existing research structure 
A large number of research laboratories and centres 
were planned and brought mto existence of which the 
following is a list 

Technical Photographic Centre 

Technical Centre for the ( hemiral Analysis of Mine rals 
and Rocks 

lechnical Centro for the \ ray Analysis of Minerals 
(Director Wyart) 

Technical Centre for tho Analysis of Gases (at the Col 
16ge de France) (Diroctor J-tpape) 
lechnical Centre for Spectrographic Analysis 
Technical Centro tor the Manufacture of Thin Sheets 
and for Polishing 

Lalmratory for Chenuial Treatment (1*5 rue Georges 
Urbain) (Director Ghaudron) 

Oceanogiaphic and Marine Biological Centro (expen 
mental station at Chateau de Longchutnp Bois 
de Boulogne) (Director Paguad) 

Hydrohiological Research Centro 
Sahara Kesean h Centre (Beni Abbes Algeria and 
GooJogioal Laboratory of tho Sorbonne) (Director 
Monchikoft) 

Laboratory for Orgame Micro Analysis (at tho F*eolc 
de Physique et de Chimie 10 rue Yauquelin Paris) 
(Director Kuhane) 

Scientific Anthropological Research Conti e (41 rue 
Gay Lussao) 

Sociological Research ( entre (2 rue Montponsier Paris) 
Institute of Genetics (13 rue Pierre Curie) (Direc 
tor Ephrussi) 

Department of Phyto geographical Maps (Faculty o 
Science, ’Toulouse) (Director Gaussen) 
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Laboratory of Nutritional Physiology (10 rue de Its 
trapade Paris) (Director Mrs Randoms) 

F lectrostatics ami Metallic Physics laboratory (Ins 
titut Fourier Grenoblt lsore) (Director Neal) 
Research and Study (< ntre for Applied Organu Hie 
nustry (12 rue (u\ier) (Director Gault) 

Cosmic Rays Labe ratory oil the Aiguille du Midi 
(Director La prime Kinguet) 

Technical (nitre for Preparatory Training for Research 
Ele ctri phi rt sis ( entre 

Blaise Pascal Institute of Calculation (combining M 
Perks electrical analogue laboratory and M (ou 
ffignal s mechanical calculation laboratory which 
was established m 11145 13 Quai d Orsay) (Director 
Perkc) 

Centre for Study of Thermic Fnergy of the Rev (8 rue 
Paul Baudry) (Director Nizery) 

Micro palaeontological Centro 
Experimental Morphology (-entre 
Centre for ( artographic Documentation (1111 rue Saint 
Jacques) (Director (liolley) 

Laboratory c f Human Biometry (41 rue Gay i ussac) 
(Director 1 align r) 

Fconometnc (entre 

Most cf these re sc arch centres rcprc'ent an ex 
tension of research facilities on special t-ubjects in the 
existing institutes like the (e llcgo ele France the 
Fcolc ek Physique it de (hnme tic Institut de Ge 
graphic etc But the list a bo includes entircJy new 
research institutes with new buildings ami laberato 
rics Thus the Institute of Genetics and the Nil 
tional Centre for the Co ordination of Stud} and lie 
search on Food and Nutntun will 1c sit up m a new 
estate ($4 hectares in area at Gifsur Yvette which 
the (NRS has iccontly purchased On this pleasant 
site far from the mad ling crowd it is planned to cs 
tablish a new city for scientific research with the mest 
modem equipment and facilities 


\ 1 Sr iKNTXFic Missions Aukoad 

The l tilled Kingdom During the war the Fren 
oh Go\eminent like many other Allied nations were 
active in organizing scientific missions abroad and 
m maintaining scientific liaison offices in foreign emm 
tries Bilateral arrangements for effective scientific 
oo operation were specially agreed upon with the go 
vemments of the United Kingdom and the l mtc 1 
States of America In Great Britain many Fnmh 
scientists, under the guidance of M Rapkine ha l 
worked with British scientists on many problems of 
both wartime as well as peacetime importance An 
important part of this work consisted in prepurmg 
numerous reports dealing with important technical 
and manufacturing processes and developments With 
the oessation of hostilities, the Mission was dissolved 
and replaced by the scientific offices of the French 


Embassy in ixmdon under tho control of the Depart 
ment of Cultural Relations but in close co operation 
with the (NRS 

The ISA A similar organization also opera 
ted in the L nited States of America clurmg the war 
and professional relations were maintained with a num 
ber of laboratories At tho prtsent time numer 
ous missions an still being sent out to keep up these 
relations anil in addition there is a permanent office 
of the ( NRS under the Cultural Attach^ at New York 
This oflki makes arrangements for the missions sent 
out to the United States and also purchases material 
T he GNRS through the good work of this office was 
able to obtain a complete set of the scientific publi 
cations which had appeared m thi United States du 
ring the war and to socuri technical details about 
laboratory apparatus developed and manufactured 
in the USA 

Germany and Auetria In March 11)45 two mon 
ths before the German capitulation the CNRS sent 
out missions with the armies behind the fighting front 
to Germany and Austria to protect restore and dis 
cover information about scientific installations and 
developments 

At the end of the war it proved necessary to strong 
then these mi sions and to set up a central unit ge 
ncrally responsible for directing the werk llns cen 
tral unit consisting of officials j aid by the (NRS was 
part of the Freuch First Army (Second Bureau See 
tion T) and until Ihc dissolute n of the First Army 
had its headquarters at Ge neral De 1 attro de 1 assig 
ny s G H Q at Linelau 

After the dissolutic n of the French First Army 
and the establishment rf French military government 
in the zone of ecuipatien this unit at first remained 
attached to section 1 m the occupaticn zone 
It was subsequently combined with the French FI 
Ai under the lirection of General de Samt Paul 
and the perse nal sujx rv icie n of M Laf< n General 
Admmistratoi e f Miht iry C ove rnment 

ihc object of the scientific surveys and mqui 
ries was to disc ever 

(а) the condition of laboratories after tho with 
ilrawnl of the German troops 

(б) tho nature of tho research carried out during 
the war and the progress made with it 

(c) tho financial and material re sources of the 
laboratories 

(ei) what documents had been assembled by Ger 
man scientists in the five years of war 

(e) the mission was also responsible for local 
liaison with tho T section of the Navy and 
Air Force and with the missions sent out 
by tho various Ministries to recover property 

An inventory of confiscated equipment (equip 
ment from German laboratories which had worked 
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for the war) was made at Bellevue by the committees 
before it was distributed In addition, the mission 
in Germany was able to make purchases of mateml 
whioh could not be obtained in France and which was 
necessary for the swift resumption of scientific acti 
vity 

VII Inter Ministerial Co operation in 
Science 

The CNRS, as the above account would amply 
indicate, exists to promote and co ordinate all scicnt 1 
fie activities, pure and applied, for which the Minis 
try of National Education is responsible financially 
or otherwise Many other Ministries and Govern 
ment Departments have also established fine scien 
title laboratories for a long time and are involved in 
a considerable amount of research For example 
one need only recall Office National d Etudes et dc 
Kecherches a6ronautiques, Ecolo Poly technique, La 
boratoire central de 1 ArtiUene and Laboratoire de 
Poudros under the Ministry of Defence (Forces Ai 
m£es), Ecole Nationale des Fonts et Chaust-eea, Lubo 
ratoire central de P T T , and Laboratoire des Radio 
61ectricit£, under the Ministry of Public Works (Tra 
vaux Publiques), Ecolo nationale Sup&ieurc des Mines 
and Ecolo nationalo des Moteurs & Combustion et «\ 
Explosion under the Ministry of Industry and Commer 
ce, Institut National Agronomique, Ecole Nationsl( 
de Gemo rural, Ecole Nationale Vetenraired Alfont 
Ecole Nationals d Horticulture and various ngncul 
tural research stations under the Ministry of Agruul 
ture. Centre de la Recherche coloniale under the Mi 
mstry of Overseas Franco (France d Outre Mer) Cen 
tre Nationale d’Etudes des 1 ^communications un 
der the Prime Minister etc 

The work of these important seu ntific establish 
ments went unco oTdinatcd for a long time Si mo 
kind of co ordination has of lato been attempted by 
having the CNRS represented on a number of reseaich 
committees and councils set up by these Ministries 


During the last three years the question of a more 
effective inter Departmental co operation has been 
given great attention and thought In April 1940, 
the Vice President of the Council of Ministers apporn 
tod an Tnter Ministerial Committee to study the pro 
blems of reorganizing scientific research in the various 
Ministries and co oidinating their work It was first 
proposod that the CNRS should be given the status 
of a High Commission m charge of research in every 
Ministry but this proposal proved impracticable for 
various reasons After long discussions, the Commi 
ssion finally n commended the establishment of a 
(ouncil of Scientific and Technical Research, Con 
net l SupCrteur de la Recherche Setenitfique et Technique 
The Council which would consist of an equal number 
of representatives of scientific and technical resoarch, 
would co ordinate the research work being dono in all 
Government Departments and would assumo full 
authority on all questions involving the allocation and 
use of funds Ihe recommendations are at present 
under consideration by a special committee of the 
National Assembly 

This is the story, as far as 1 have bee n able to as 
boss, of the development of the krcnch National Cen 
tre of Scientific Research It is still growing, its full 
potentialities are yet to bo realized But unques¬ 
tionably, it reproBents tho most significant milestone 
in mobilizing and catalyzuig science in France during 
the present century 


Rkfebicnobs 

L Organisation de in Recherche Hciontifique en France— 
Jean Penin, 1838 

lie Centre National de la Recherche Scientifiquo—Service 
Franraia d Information April 1947 

French 8iienco—Past and Present—E.M Friedwtdd, Discovery, 
September and October, 1947 

Organisation de la Recherche Sciontifique en France— 
J Kiviore Rovue Univrrselle des Mines Liege, September 19*8 
Almanach des Sciences, Pons, 1948 
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PLACE OF PURE SCIENCE IN ENGINEERING AND INDUSTRY 

PKEM 8ARAN NIGAM 

THOMASON OOLLEOB Of ■NGINBXBING, HOOBXXX 


TS pure science a necessity or a luxury^ Ihw 
^question is being answered by the researches m 
pure sciences which are becoming increasingly signi 
Scant in connection with industry and agriculture 
Commercial enterprise finds itself confionted with pro 
blems which were beyond the powers of the inventor 
of an earlier generation and which today can be sol 
ved only by trained scientists The value of science 
in modem engineering, industry, commerce and ag 
nculture is so widely appreciated that any lengthy 
discussion is quite unnecessary Exploitation of 
Nature by moans of scientific knowledge is the most 
conspicuous feature in the history of civibzation du 
ring the past two hundred years Since the middle 
of the eighteenth century, the western world has un 
dergone almost as complete a metamorphosis as it 
did m the thousand years during which the leutonic 
barbarians were changed into the civilized people of 
the Renaissance 

At the basis of industrialism is the machine Both 
capitalism and wage employment are much older than 
industrialism and there were many factones before 
there was a factory system based on machine power 
But industrialism can be said to have begun when 
machinery driven by a central supply of power be 
came the typical method of manufacturing produc 
tion Industry replaced commerce as the directing 
force of economic life, and the scale of production and 
the forms of business organization came to bo deter 
mined by the growth and character of machine power 

There muBt be constantly increasing efficiency 
in production on the part of both labour and capital 
Only by everlastingly improving technical processes 
and lowering the costs of production can we obtain 
progressively higher standards of living So to try 
to accomplish this result in any other way nuans sun 
ply tugging m vain of our collective boot straps A 
broad dissemination of the benefits of technical pro 
gress is necessary to provide the market demands for 
an expanding industry 

Quite commonly we hear modern industry called 
‘technological’ industry One writer* states it a bit 
differently by reminding us that the economic acti 
vity of man has passed through three stages Ihere 
was first the appropriative period in which man app 
ropnated’ commodities in their natural state For 
example, he picked and ate berries or nuts Later 
oame the adaptive period which may be illustratid 
by the assembling of branches or stones to build a 
hut He is today in tho creative period in which 
science is the handmaid of industry, and in which 
startling analysis and metamorphosis of commodi 
ties take place 


• Slowon Creative Chemistry 


Sometimes simple experiments lead to great ev- 
ents Great dams and momentous political issues 
accompanying them have their origin in the simple 
experiments of Faraday 

There is a very interesting story which is told 
concerning the beginning of a new rapprochement 
betwocn the theoretical and practical groups At 
the time of the Chicago World s Fair towards the end 
of the last century the famous German mathema 
tician Felix Klein visited the United States and, in 
particular the World s Fair He was enormously 
impressed by the wealth of raw materials, the energy 
and tho mechanical aptitude which he found in that 
country In fact, ho was afraid that within a few 
years Europe would fail to compete with that nch 
new country The conclusion to which he finally 
came was that, m older for Europe to maintain her 
position, sho must develop her engineering activities 
to such a high level of efficiency as to compensate for 
the natural advantages of America It was his con 
viotion that this could best be done by applying the 
most advanced scientific technique and ability of his 
country to the problems of engineering and industry 
Upon his return to Gbttingen, he accordingly began 
to build up a school of applied mathematics and me 
chanics and gathered around himself an extraordi 
nary group of bnlhant young scientists whom ho trai 
ned to carry on the work Not only did he develop 
a new interest and point of view for mechanics but 
also exerted such an influence on his young colleagues 
and students that today they are scattered all over 
the world as leaders m the great effort to bring Indus 
try and science ever closer together Only a few na¬ 
mes from this group need be mentioned to illustrate 
their wide spread influence today Prandtl, von 
Karman and Timoshenko are perhaps the best known, 
but they by no means exhaust the list 

The great achievements of modern times are the 
fruits of persistent and organized efforts of hundreds 
of men in different countries bent upon finding out 
and understanding the secrets of Nature through the 
fundamental researches in pure science, and, when 
some inkling of those secrets has been obtained, its 
practical application m unexpected directions results 
The clear and straightfoiward record of science shows 
how frequently science—“the nursling of interest 
and the daughter of curiosity’—pursued for her own 
sake, has sooner or later proved her practical utility 
Aeroplane was only made possible by the develop¬ 
ment of the internal oombustion engine and that this 
in its turn was only made possible by the development 
of the laws governing all heat engines, the laws of ther¬ 
modynamics, through the use for the hundred pre¬ 
ceding years of steam engine, and this was only made 
possible by the preceding two hundred years of work 
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in oelestial mechanics, that this was only made pos 
Bible by disoovery by Galileo and Newton of the laws 
of force and motion That illustrates the relation 
ship of pure science to industry 

Sir J J Thomson, while speaking to the Do 
partmont of Scientific and Industrial Research, Eng 
land, onoe said 

‘A research in the line* of applied sumnoe would doubt 
lees lead to improvement and development of the older me 
thods, the research m pure science has given us an entirely new 
and much more powerful method In fact research m app 
hod science leads to reforms, researoh in pure science lea Is 
to revolutions, and revolutions whether political or mdus 
trial are exceedingly profitable things if you are on the win 
side Pure science is the sood of applied science 

to negleot it would be on a par with the action of the far 
mer who spent large sums on ploughing and manuring his land 
and then omitted to sow tho seed 

Speaking of science and industry it should be «a 
Used that their relationship is by nu means simple 
Science is not a commodity which has simply to bo 
added to the existing stock to improve it, nor is it 
entirely a method which can be applied uniformly 
to all branches of industry * The scientist has three 
specific functions, first, he keeps watchful eye on qua 
lity of product, second, he improves manufacturing 
methods, and third he develops new products In 
keeping guard over the quality of product the scion 
tist sets standards, works out suitable rapid measure 
ments and supervises the carrying out of such men 
Miirements 

The art of engineering as well as that of industry 
have boon steadily built through the ages, but modern 
developments are, in the mam, directly attributable 
to the advance of science 

In fact, unlike civil and mechanical engineering 
eloctnoal engineering did not exist at all before the 
physicist and the first eloctncal engineers wero tho 
great physicists Weber, Kelvin and others Tho com 
mon electrical units, the volt, ampere, ohm henry, 
farad, waft, are all—with one exception—named after 
renowned physicists Limiting ourselves to electrical 
power engineering, the pioneer dynamo designer 
Hopkinson, turned to Kelvin for enlightenment on tho 
forces on conductors m slots in iron, and the great 
theoretical physicist and mathematician, Poincan 
wrote an important paper on the magnetic energy in 
alternating current power systems Turning towards 
communication engineering, we find that electronics 
was born in the great horse shoe magnet of Faraday 

The evolution of radio has been rightly compart d 
to a four storeyed building The top is occupied by 
Newton and Leibniz, tho inventors of calculus, with 
out which the discoveries of physics would have been 
too tedious and laborious The residents of tho third 
floor are Kohlrausch and Weber who showed experi 
mentally that the e m umt of electricity is larger than 
the e s u system by a number numerically equal to the 
velocity of light expressed in om^sec The occupiers 
of the seoond storey are Maxwell and Hertz Maxwell 


was the propounder of the electro magnotio theory of 
light while Hertz found that waves similar in nature to 
light but of rauoh greater wavo length can be produoed 
m a laboratory by purely electrical methods Bose, 
Marconi, Braun, Lodge and others have been put 
in the ground floor They led to tho invention of wire¬ 
less telegraphy proper 

With the machines, there is a very great demand 
for good lubricants now a days Here we have the 
hard working industrial physioist contemplating an 
od change His problem involves the basio physical 
principles of the classical hydrodynamics with just 
a touch of the occult and possibly a trace of the mdeter 
nunancy of tho quantum mechanics The broad field 
of lubrication demands the attention of physicists, 
and basic work ui the theory of the liquid state and 
surface phenomena should load to results of immediate 
practical value 

Those interested in civil and structural engineer 
mg will be aware of the fact that it is very difficult and 
sometimes impossible to find out the stresses in various 
complicated structures and highly redundant frames 
To the many advances that have been made in recent 
tunes in tho field of science, the growth and development 
of photoelastieity mark a new chapter m engineering 
and herald i a new era m the domain of stress analysis 
As its name indicates, photoelastieity is a method of 
determining the elastic nature of a structure by means 
of photography, tho actual process of stress evalua 
tion being earned out on suitable models of the pro¬ 
totype hy means of experimental optical methods 

‘If m the present stage of development the engi 
neers designing an it C or steel dam tarneil for mathe¬ 
matical elasticians to supply them with a reliable stress 
analysis the dam would not bo built In fact today 
a few models and a photoelastio laboratory do easily 
in a few months what no mathematician oould accom¬ 
plish within a life time Nevertheless, it must be 
clearly known that this triumph of modem efficiency 
owes a deep anil a very significant debt of gratitude to 
tho theoretical labours of internationally renowned 
French mathematicians like Navier, Poisson and Cauchy, 
who developed elasticity and the closely allied analy¬ 
sis of wave motion from a mathematical basis Cauchy, 
in particular, by his elaboration of the elastic solid 
theory of light in about 1840, contributed to tho phy¬ 
sics from which tho present photoelastic technique 
evolved and although, this thory collapsed long smeo, 
it has left a substantial residue m widely used mathe¬ 
matical methods which are applicable to various bran¬ 
ches m the field of applied science, of which photo- 
elastieity forms one of the most predominant aspects’ 
Then we must not forget the physicists who contributed 
to optics, tho basis of photoelastio methods Huy- 
ghens elucidated the phenomenon of doublo refraction 
Brewster, m 1810, showed that a piece of glass when 
compressed behaves like a doubly refracting prism 
An exact relation between stress and relative retarda¬ 
tion was established in 1864 by Weztheim Successive 
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investigations were earned out by Wilson, Neumann 
Maxwell, Mach, Kerr, Pockets and others 

On first thought it might seem that the metal 
industry is one m which the application »of science 
is a comparatively minor factor Historically it is more 
than a probability that the first metal industry was en 
tirely one of applied science If, as many historians 
believe, gold was man’s first industrial metal it was 
recognized by its colour and its high specific gravity was 
used as a basis for its separation from the lighter weight 
rook material Furthermore, the ‘panning operation 


Turning towards the chemical industries we can 
do no better than note the history of the dyestuff 
industry The first synthetic dye was made m England 
by Perkin but the industry soon found a congenial 
home m Germany where the practical layout of the 
businessmen is more often than anywhere else, enthu 
sed by that faith in scientific research which comes 
from first hand knowledge This gave a death blow 
to our indjgo industry of Bihar 

The ironmaster, the dyer, the soap and candle 
maker, the tanner, the potter and the glass manufac- 



provides a most interesting study m physics The 
operator must give Stoke a law for tho fall of a sphere 
through a viscous medium, an opportunity to function 
Although this law was first used by Wilson m calcula 
ting the number of water particles in a laboratory 
fog, and hence the charge and moss of an electron, 
it is and has been for ages, the foundation of many 
ore concentration processes 


turer, were in existence centuries before serious atten 
tion was paid to the science underlying their work 
Conventions die hard and for a long time there was 
little enthusiasm to take advantage of what science 
had to offer It is freely admitted that the state of 
civilization attained before the advent of modern 
science was far removed from the conditions of life 
known to primitive man , but it is claimed that while 
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Science was so little developed industry had to look 
to experience as the only basis to work upon We 
admit that the inheritance was great for us and that 
the alohemist preserved much that was good m chemis 
try, just as the monks of the Middle Ages preserved 
much that was good in classical literature and arcln 
tecture Experience accumulated slowly and at great 
cost had done great things but the rate of progress 
in industry during the past century is out of all propnr 
tion to what obtained m all the prece Img centuries 

Speakmg of the value of pure science in engineering 
and industry the aim has not boen to crown the soiui 
tist and give lower positions to the engineer or the tcoh 
nologist Far from it the best result can only bo ob 
tamed when the engineer the scientist and the techno 
logist each recognizing the limits of his own domain 
though the lino of demarcation may often be difficult 
to define oo operate with one another and mutually 
assist m the solution of social economic and industrial 
problems of their country lho diagram showing 
the interdependence of science engineering industry 
State and society will more clearly emphasize the 
point 

We are reminded often in our country of the dis 
tinction that exists between pure and applied research 
whioh are carefully put in watertight compartments 
Is it not unfortunate that any great stress be laid upon 
such difference even before wo have made much progress 


in the field of scientific research * It rather seems that 
here the scientist the enginoor and the technologist 
have all too rarely tried to see their point of view or 
offered to lend a sympathetic hand towards achieving 
their aims bar ton often they have romamed perched 
on pedestals of their own trecting and have looked 
towards each other with mdifforcnoe—an attitude 
out of which no constructive action has ever yet come 
forth They belong to the same family their efforts 
are not antagonistic but supplementary 

When Heaviside the British mathematician 
was told that an American engineer had mode a million 
dollars by the practical use of his theory on distortion 
less telephone circuit ho replied that the American 
deserved a million dollars more for having understood 
his mathematics properly Thus we see that pure 
science and technology act and interact to the ad van 
tugo of both and so it must always be While insisting 
on the essential distinction between them we muBt 
not forget that the two are in ono sense parts of a whole 
which has a fundamental unity given by the 
consistent application of the scientific method to every 
Hort of problem whatever tho material and whatever 
the object No matter m which field the new disco 
very arises the net result is the enrichment of both 
art and science and a f >rw ard step on the way to that 
goal toward which thinking man seems irresistibly 
impelled—a better understanding of Nature s secrets 
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Introduction 

’THK problem of salt toxicity and plant growth 
has been widely studied in different countries but 
the practical applicability of results to saline and 
alkaline soils has not been very encouraging This jiaper 
presents m a connected sequence the avenues of 
approaoh to this vital problem and elucidates the 
scientific principles involved m an analysis of salt 
toxicity phenomenon 

Nature and Dbfinition of Salt 
Toxicity 

Salt toxicity is defined as the adverse effect of in 
aqueous solution of a single substance upon living 
matter It may be of three dwtinot typos—chemical 
physical and physiological Its toxio equivalent is 
denned as the least concentration that kills the roots 
in 24 hours” Toxicity is also expressed in terms 
of the number of ungermuiated seeds left over after 


treatment with a salt solution Frequently it has 
been measured m terms of concentration thit reduces 
growth to one half **' It is uIho represented as de 
gree of tolerance that a species shows towards a parti 
cular salt solution measured m terms of the ratio of 
weight produced m high suit concentrati m to that 
produced in trace eultures 

Vegetation and &>alt Toxicity 

Degree of toxicity of \ anous organic and inorganic 
compounds is more or less a specific property of the 
plant 4 * Different species exhibit differential rcsiH 
tancc to alkaline salts Fven sorghum wheat and 
oats are known to resist salts of magnesium and sodium 
to varying degrees m pure solution Winter wheat 
is more resistant than spring wheat to sodium sulphate 
and sodium chloride Iladicles of Lui inns resist iron 
and aluminium better than those of PAcweolvs® 1 Potss 
Slum fluoride on the other hand exhibits no differential 
effect in case of wheat, barley and rye Tolerance to 



SCIENCE AND CULTURE 


Vol. 15, No. 3 


lead Halts also \ aries with the species 19 Toxic action 
of salts which precipitate oalcium is restricted to algae 
and higher plants Magnesium injures higher plants 
but is not toxic to lower plants for which calcium 
does not appear essential Peaches are specially huh 
ceptibln to arsenic Apricot shows similar effect but 
plum proves highly resistant 

Development of certain plant communities and 
concentration of salt m soil appear related** Possibi 
lity of determinuig tho percentage of sodium chloride 
by looking to the plant communities growing in such 
soils has been visualized There are certain species 
of plants which for instance, would indirectly seem 
to act as indicators of scleniferous soils** 0 Similarly 
cotton has been found not to grow m certain areas 
where formation of solonetz soil is going on although 
other species like Convolvulus grow successfully in these 
localities 


Salt Toxicity in Soil 

Toxicity m black alkak soil is due to normal car 
bonate and bicarbonate of sodium , carbonates of 
potassium and lithium are rarely found Sodium 
silicate is also occasionally present In calcareous 
soils, alkali accumulates from hydrolysis of sodium 
zeolite Toxicity in black soil is sometimes due to 
soil being dispersed 711 barium salts accumulate when tho 
concentrated salt solution reacts with zeolite humus 
complex to replace Oa Mg, and K ions Toxicity in 
Indian alkahno soils is ascribed to (») peculiarities 
of clay forming complex and (*») abnormal amount 
, of replaceable sodium and magnesium In Reh land, 
soluble salts of Na and Mg get deposited on tho surface 
^ and cause marked injurious effect In arid localities, 
these salts accumulate to a large extent causing wide 
variation m texture, water supplying power and nutn 
ent status of soil Growth of plants is rendered difficult 
Soil profile studies m such areas show that aorumula 
tion of salt takes plaoo throughout the depth of soil 
with no marked zone Location depends upon agri 
cultural operations, irrigation, rainfall and system 
of cropping Considerable shift in position is jiossible 
depending upon whether the water supplied oounter 
balances loss due to transpiration or evaporation 

Distribution of chlorates is very variable 44 , 
whenever present, it is difficult to remove their toxic 
effect except by sttam sterilization Chlorides and 
sulphates also reduce their toxicity 19 * Cations do 
not show any effect except in cases whore ammonium 
ions are rapidly mtnfied Chlorate toxicity also de 
pends upon futility of soil whereas aisenic and boron 
toxicity is correlated with texture alone Raising 
nutrient status, decreases chlorate toxicity but does 
not afifeot arsenic and boron toxioity Arsenic m col 
Initial form is more toxic than in non colloidal state 19 
Form of arsenic compound ih equally important 990 
Calcium arsenate toxioity vanes with the quantity 
of soil colloids and their chemical composition Quan¬ 
tity and reactivity of non determines the reaction 


colloids and their chemical composition Quantity 
and reactivity of iron determines the reaction between 
the colloid and calcium arsenate 1 * Toxicity of sodium 
selenate, on tho oontrary, is little affected by soil 
oolloids or phosphates but is markodly influenced 
by sulphate application 84 * 

pH and Sait Toxioity 

Soils where accumulation of salt is going on show 
an averago pH of 7-9 Reduction in pH is caused 
by addition of a neutral salt e g , sodium and potassium 
chloride J'he reaction of the medium undoubtedly 
plays an important part in determuung the degree of 
toxicity Injurious effect of potassium chloride and 
magnesium sulphate increases on both sides of pH 
4 4-4 5 In Pxnus, toxicity ib less evident between 
pH 13 4 3 Injury increases above pH 7 0 when 
roots are affected In highly acidic or alkaline solu¬ 
tions, protective action of calcium is lost Rapid 
growth of root hairs takes place in neutral or slightly 
alkahno medium 81 Giowth, acidity and concentre 
tion of salt appear related Toxic offecta of high potas 
slum fluoride is higher in acidic than m alkaline medium 

I jack of calcium causes more damage to walnut 
seedlings than high concentration of hydroxyl ions 
Strawberry is very sensitive to alkaline conditions* 1 
Paddy, on the c ontrary, grows best in solutions of pH 
6 4 7 0 while in acid ranges growth is hampered 1 * 
Seedlings of western yellow pine grow best in acul 
medium Under field conditions however, other factors 
exhibit more influence on growth than soil reaction 
Hydrogen ions play a secondary role, for instance, 
in the toxicity of fatty acids and salycibo acid Again, 
pH is a loss determining factor than concentration 
of salt in case of certain halophytes and non halophytes 

Response of calcium and aluminium m Phaseolu* 
and Lupmux is little affected by soil pH* 1 In submerged 
water plants pH and alnminium toxicity are related 
Aluminium ionH arc suggested to oxercise antagonistic 
effect on H ion toxicity and regulate absorption of 
other ions Antagonism between H ions" and others 
e g , Fe, Ca, Mg, K and N is also \ lsualized with valency 
playing a decisive role Phosphate or nitrate ions are not 
absorbed from alkaline solutions of pH 7 6 or more 71 * 
Increase m pH raises potassium absorption and vice 
versa Similarly more manganese is absorbed at 
pH 0 7 in alkaline soil Mn absorbed is Iobs than Fe 

Soil reaction is largely regulated by the nature 
of soil bases Calcium sulphate buffers soil reaction 
and inhibits nitrification Calcium chloride causes 
slight changes in pH whilo magnesium, potassium, 
and sodium chlorides increase it markedly **» Soil 
reaction is controlled by the kind of soil base under 
going hytirolysis * 2b , the latter also determines phos 
phorus fixing power of the sod Larger quantity of 
phosphorus is fixed if Mg or Ca is tne reacting soil 
base Soil acidoids and single base soils behave like 
true acids and salts respectively in their reaction with 
carbonates 47 
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Salt Concentration ado Iojuoity 

All salts prove to be toxic to plants above a cer 
tain oonoentration In areas with 5 per cent Balt no 
growth is found possible Restricted growth in 0 42 
per cent of salt is observed in some plants while many 
others tolerate oven as high as 1 2 per cent* Safe 
limit for ohlorino is 1 ppm m poor soil and 2 3 ppm 
in rich soils lnjnry staits at 10 ppm and increases 
with concentration *’ Its optimum concentration for 
reeds is 60 ion gram concentration In wheat, chlo 
rine injury is mild m 0 0001 M solutions Cobalt chlo 
ride in 0 01 M shows toxic symptoms in 36 hours Ch 
londes of cobalt, iodine and zinc are relatively more 
injurious than those of aluminium manganese, lithium 
and sodium 804 Lead chloride even at 160 ppm 
shows no deleterious effcet Weak solutions of sul 
phates and chlorides of calcium, mckel and copper 
cause little or no damage 1 * u Strength of solution 
and duration of contact are important factors de 
terminuig the response Acetates of copper, mer 
cury and lead arc toxic even in 0 0001 N concentra 
tion 1 Sodium salts depress growth when their oon 
centration is above 500 ppm Development of toxic 
symptoms takes time to appear ui some cases they 
are evident only towards the end of life cycle 80 
Calcium is helpful within a range of 10 32 ppm M 
Zmo sulphate is toxic above 0U01 per cent Lead 
salts prove equally toxic above 5 X 10 4 or 10 8 lead ion 
concentration M Apples and grapes aio known to 
tolerate 200 ppm of lead but exhibit depression m 
growth as copper content rises from 10 to 30 ppm 
Iodine and nickel are highly injurious in 40 100 ppm 
and 0 59 ppm concentration respectively 17 lhal 
bum sulphate produces toxic cflects at 2 1 ppm ui 
sandy loam 4U Selenium exhibits mow white chlo 
rosis in cultures containing 1 ppm of this element 
w ' Even metals e g , gold, platinum and alumini 
urn kept at a distance of 2 3 mm are known to cause 
injurious effect on gemmation of white mustard 
seeds 4 * 

Sodium arsenate used as spray proves toxic be 
tween 00 and 100 ppm Equivalent amount of ar 
seme as lead arsenate is less toxic Arsenic has boon 
found to stimulate certain plants e g , apples and rye 
m 20 ppm concentration but depresses growth of 
grapes Arsenic toxicity is also recorded in different 
types of soil 1,1 

Orgamo compounds like vanillin, eocene, eryth 
rooene, methylene blue gentian violet and rose Ren 
gal are toxic even in very dilute solutions Merco 
chrome, on the contrary, shows no Buch effect In 
general toxicity of normal aliphatic alcohols mcrea 
ses “ with their molecular weight 84 ” 14 Toxicity 
of aldehydes does not increase as homogeneous senes 
is ascended Pyrolunc acid and lactic acid too show 
toxic effects upon protoplasm “/ Phenols cause 
immediate exoamosis of electrolytes from cells 14 
Aromatic acids on the other hand^lose ions to the roots 
for varying periods and then receive them back from 


roots after lapse of some tune buch effects are nlore 
marked m acidic solutions Some correlation be 
tween the structure and toxicity of molecules ib noted 
in these cases as well 

Toxicity and Antagonism of Salts 

Toxicity is usually defined as the advorsc effect 
produced by an aqneous solution of a single salt while 
antagonism indicates the hindrance that a given salt 
exhibits upon the toxic action of another salt Toxi 
city may bo ohemical physical and physiological, 
while antagonism is classified as positive zero and ne 
gativo Antagonism between certain elements is now 
an established fact 46 Calcium sulphate is known 
to overcome toxic effect of magnesium and sodium 
salts 34 Injury to wheat oats rye and barley is 
found to increase as the magnesium calcium ratio 
is raised from 1 50 High magnesium is injurious 
to peach m absence of adequate quantities of aval 
lable potash 11 , magnesium acts antagonistically 
to calcium even m mitosis processes of the cell In 
hibitive effect of lactic acid on cytoplasmic fission is 
antagonized by calcium chloride 14 but not by potas 
slum or sodium chloride and that of pyrolurio aoid 
by potassium chloride and sodium chloride 

Pronounced antagonism between sodium and cal 
cium and magnesium and calcium have also been re 
corded in case of algae In three salt solutions, cal 
cium is antagonized by both Mg and Na feodium 
chloride toxicity is partially removed by calcium chlo 
ride u Calcium and copper ions too antagonize 
sodium toxicity m wheat grapes, pea and tobacco 
In Luptnua and Phaaeolus, antagonism between Ca 
and Ee and A1 is also recorded 81 Rone acid is clai 
med to antagonize the harmful effect of certain ele 
ments Selenium toxicity is antagonized by sulphur 
application **» Injurious effect is not noted m se 
lemum sulphur ratio of 1 12 or less in total absence 
of sulphur, selenium in 1 ppm concentration indicates 
definite injury As high as 18 ppm is known to be 
tolerated if 192 ppm of S bo present Its absorp 
tion vanes directly with the amount of available se 
lemum and inversely with the concentration of sul 
phato within certain bmits Excess of sulphur 

prevents selenium absorption but intake is never stop 
ped totally Antagonism of Ca to K and K to Ca 
plays an important part in the absorption of nutrients 

Toxicity of arsenic decreases with time Heavy 
leaching reduces concentration of aisenic in soil Tox 
city of this element varies inversely with the quan 
tity of phosphorus present * and is suggested to be 
a function of availability of phosphorus w ith a protec 
tive As/P0 4 ratio of 1 5 **• Rubidium toxicity sirai 
larly is suggested to be a function of K availability 
with a protective Ru/K ratio of 1 2, strontium toxi 
city is ogam a function of caloium availability with 
a protective Sr/Ca ratio of 1 1 Elements arc, there 
fore, suggested to play a nutritive as well os antago¬ 
nistic function One effect may predominate over 
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the other at gome stage, still at others, simultaneous 
exercise of both the functions might be evident 

Cases of antagonism between anions are also on 
record Thus antagonism between acetate and sul 
phate ions is of as great signihcance as antagonism be 
tween cations 48 Similarly antagonism between sul 
phate and chloride ions and lietween nitrate and cho 
ride ionH have also bmi observed 


Relative Toxicity of Ions and Moi ec ules 

Equivalent quantities of various ions or mole 
cules do not exert the same influence Sodium car 
bonate shows more toxic efiect than sodium chloride 
in nitrification processes in soil Sodium sulphate 
is more toxic to wheat than sodium chloride Inju 
nous effects differs with species Neither sodium 
nor chlorine ions are moie toxic than other tested ions 
of normal solution viz , K, f u, NO or SO Further 
about 4 r> times as much chloride as hydroxide of Ca 
is needed to bring about the same amount of growth 11 
Solutions of magnesium and calcium chlorides 
do not remain equally toxic when diluted to the same 
extent Again, calcium nitrate reduces the toxicity 
of high manganese concentration and lowers the sti 
mulating effect of lower manganese chloride concen 
trations 4 On Phaseolus and Luptnus iron ion shows 
fi 10 times more toxic effects than the hydrogen ion 51 
In Aspergillus mge.r the relative effects of different 
ions follows the ordoi (t) lithium, ammonium, 
sodium, rubidium, and caesium, (»») berrylmm, cal 
cium, strontium and barium, (m) fluorine, chlorine, 
bromine and iodine, (iv) zinc, cadmium and mercury, 
(») copper, gold And silver, (vt) sulphate chloride and 
nitrate, (v*») chlorate, bromate and lodato, and (vui) 
perchlorate 48 No definite relationship between 
toxicity and stimulation of growth is noted In ge 
neral, toxicity of a salt is known to depend largely 
upon the component anions and cations and also the 
entire molecule 7 A definite order of toxicity of al 
kahne salt has also been noted depending upon the 
time the plant is m contact with the salt during the 
period of adaptation 


Salt Availability and Ash Constituents 

Application of sodium chloride increases ash con 
tent to the extent of 32 per cent 80 'I ho laigcr the 
percentage of this salt m soil the greater appears to 
do the lapidity of its increase m ash. In sodium bi 
carbonate cultures, plants do not show such high ash 
content on account of lesser mobility of this salt over 
sodium chloride Calcium, magnesium and silicon 
upt ake too is affected markedly by the form of sodium 
applied High sodium nitrate in soil decreases potas¬ 
sium content while effect of smaller concentration is 
variable Contrary to this, sodium nitrate is also 
known to increase K*0 content M Calcium content 
also decreases more than magnesium content 3 ' 1 ’ 
No relationship between Ca and Mg content of soil 


solution and sod pH has been reoorded though a de¬ 
finite relation between calcium content of plant and 
soil is noted ” Continuous cropping reduces cal¬ 
cium content and magnesium content of soil Spe¬ 
cific ion mobility and absorption quality of oations 
greatly influence the physiological effects produoed 
Absorption of magnesium is controlled by the amo 
unt of sodium or potassium present 11 and is compli 
catod by the base exchange relationship and availa¬ 
bility differences in soil 18 In weak concentrations 
tho ratio of elements absoibcd relative to external 
concentration (absorption ratio) is high, m strong slou 
tion this ratio stands at less than unity Rate of ab 
sorption of ions from a substrate is, therefore, not 
a direct function of their relative velocities or any 
other known physical or chemical property but is lar¬ 
gely regulated by the life requirement of the species 
and the environmental complex surrounding the plant 

Calcium content of tissue increases as the oon 
ocntration of this ingredient increases m soil Of all 
elements, K is most readily absorbed followed by Na, 
Ca and Mg Absorption of twin ions in different quan 
titles and tin predominating role of an element ** 34 > u 
in determining the absorption of another are esta 
bhshed facts 44 44 Plants exhibit symptoms of potas¬ 
sium deficiency when Ca or Mg or S is not fed to them 
Manganese again, is absorbed more than iron in acidic 
condition while in alkaline, tho reverse is the case 
This shows that pH of the medium is equally impor 
tant in intake of Balt Content in plant is directly or 
inversely proportional to the external concentration 
of elements 40 depending upon their known chemi 
cal projierties and physiological importance* 

Salinity and Gbowth 

Cations in general, and anions like alum mates 
and cyanides in particular, produce definite toxic eff 
ects Coagulation and flocculation of cytoplasm is 
caused by weak solution of K, Na, Ca, Mg, Zn, and 
Al 1 Magnesium chloride is more beneficial than cal 
cium chloride, the former acting as a prophylactic 
agent Flax seeds germniate better in darkness m 
presence of magnesium sulphate Tho longer the 
treatment, the lower is the concentration giving neat 
germination Principal roots aie more affected than 
laterals Beneficial effects in paddy are also reoor¬ 
ded when MgSO« forms part of a 4 salt solution Ma¬ 
gnesium nitrate and monobasic magnesium phosphate 
cause chlorosis and drying of leaf tip, the toxio effect 
is more evident when the former is not balanced with 
calcium Respiration and catalase activity are also 
hindered 

Potassium and magnesium salts are favourable 
to some, unfavourable to others and m still other oases 
exhibit no definite effect Magnesium toxicity causes 
hampered emergence of leaf in tho form of a spiral 
frequent abscission of leaf tip is also noted In¬ 
jury increases as Mg Ca ratio increases from I 50 
Calcium chlonde alone injures growth of mustard) 
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in strawberry, excessive calcium reduce* fruit bud 
formation Swelling, branching and curvature of 
root hairs in weak solutions and burning and irregu 
lar development of hairs " in strong solutions arc 
noted Excess of calcium causes incipient ohloro 
sis in beans and discoloration, rolling and falling of 
leaflets m lupines High Ca in soil also interferes 
with protein metabolism of lupines In corn, dimi 
nution of total acidity m inverse proportion to Ca is 
noted. 

Leaf burn and reduction in leaf size are noted in 
saline irrigated soils 37 Length and number of stem 
m Aspergillus are affected 44 Water oontaimng 2 3 
3 4 gms of sodium chloride per litre shows disastrous 
effects on tomato High concentration of sodium 
chlondo and sodium bicarbonate also inhibits growth 
in pot cultures *° Toxio effect varies with age Sli 
ghtiy useful effects of high salt concentrations is noted 
during early stages ** Plants with 2000 ppm of 
these salts are resistant to wilting Sodium nitrate 
and potassium nitrate applied at 30 and 60 lbs N per 
acre are highly toxio to moss • The effect is imme¬ 
diate and cumulative Potassium fluoride m high 
doses is less toxic to rye, wheat and barley 

Lead sulphate is neither harmful nor beneficial, 
while lead chloride evinces harmful effects on wheat, 
barley, oats, pea and bean 19 In 0 1 0 2 percent 
these inhibit gemmation 31 Thorium, zinc and 
berryllium are loss toxic Copper stops growth of 
seedling while thallium kills the seed when present 
above 10 ppm 81 Selenium at 1 ppm causes snow 
white chlorosis Toxicity of sodium Belenate is net 
ther reduced by soil oolloids nor by phosphorus sup 
ply but ib influenced by sulphur application **• Chlo 
rides in high concentration are toxic *, in weak soln 
turns they increaao growth ®° b Their requirement 
is most during early stages Acetates of Ba, Pb, Hg 
Ca, Zn, and Cu increase growth m very weak solutions 
m stronger solutions, browning of cell membrane and 
depression of root growth are noted® 

Couclusiok 

Evidences cited in the previous pages indicate 
how maladjustment m the physico-chemical and phy 
Biological processes of the plant causes development 
of toxio symptoms Changes in the colloidal proper 
ties, in the rate of absorption of water and nutrients, 
in the intensity of respiration and enzymatic activity 
and in the growth and development of crops are noted 
as malnutritional symptoms of salt toxicity There 
appears to be a critical limit of salt concentration be 
low which stimulative effects are noted for majority 
of salts and above whioh baneful effects predominate 
This problem of concentration relationship is further 
complicated by the presence of ions of definite anta 
gonistic behaviour, the nature of soil oolloids, the pH 
of the medium, the prevailing conditions of edaphio 
and climatic factors, the specificity of tbe plant, the 
Age of the tissue undergoing adaptation and above 

8 


all the growth requirements of the species It invol 
ves, therefore, study of the problems of pedology in 
certain cases m still others, it requires careful ana 
lysis of the associated problems of soil chemistry, ag 
ronomy and plant nutrition How far toxicity in soil 
is related to the biological essentiality of the elements 
*® and their concentration and to what extent the nu 
tritive or antagonistic functions predominate in di 
fferent soil types requires careful investigation De 
tailed investigations are also needed on other related 
problems for instance, the analysis of the toxio effect 
of various ions on growth and metabolism of crop 
plants both under conditions of pot culture and fields, 
the determination of optimum ratios of these salts con¬ 
ducive to best development and high yield, and the 
role of soil factors suoh as pH, soil colloids soil bases, 
and moisture content on the degree of toxicity exhi¬ 
bited by individual salts Until these aspects of the 
salt toxicity phenomenon are worked out from varied 
angles of vision, no permanent solution for raising 
better crops in such tracts rich in salt would be forth¬ 
coming 
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P IE shear strength of soil is defined to be the utreng 
th which the sod mass exerts in order to resist any 
external force tending to deform it It consists of 
its cohesive strength and frictional resistance among 
the particles fho relation between the normal stress 
P on every section through a mass of cohesive soil 
and the corresponding shearing resistance S per unit 
area as represented by C A Coulomb is 

s - o + Ptan $ (1) 

where <p— angle of internal friction 

o = cohesive strength per unit area 

For non oohoaive sand o 0 so s — PtamjJ When 
the normal stress P = 0 c represents the cohesion 
which 10 equal to shearmg resistance per unit area 
The values of c and <j> are determined by measuring 
the resistance in a horizontal plane section through 
the soil at the different values of normal stress P 1 he 
apparatus used for the purpose is of the model desig 
nea by an eminent soil scientist Prof A Casagrande 
It consists of a metal box of sq base about 1 inches 
m height dnided horizontally in two halves It is 
placed above the ground by means of two horizontal 
parallel beams supporting it at its two edges Ihe 
sod to be sheared is placed inside the box The soil 
is held tight by means of metallic ribs at the top and 
bottom of it line wire meshes are placed behind 
the metallic nbs for drainage The top of the box is 
covered with a metal plate just fitting inside it On 
this plate at the centre there is a metal boll carrying 
metal ring hanging vertically round the box The 
ring passes through the space between the beams 
The norma) load to be applied to the soil is placed on 


a loading device attached to the lower end of the ring 
The lower half of the box is kept fixed with the beam 
while its upper half moves with the normal load under 
the action of the horizontal force The latter is pro 
duced by a vertical loading device one end of which 
after pausing over a pulley is attached to the upper 
moveable part of the metal box The displacement 
of the moveable portion of the box is recorded by a 
guage measuring to 1/1000th of an inch 

The soil to be tested is compacted m a hydraulic 
jack at optimum moisture content to about 95 p e 
of the A ASHO density Sand is taken in the box 
in the dry and loose state The compacted soil or sand 
in the dry and loose state under a fixed normal load 
is then sheared gradually under the action of horizontal 
force produced by adding equal weights to the vertical 



Fig la Fig lb 


loading device until no further deflection could be obser 
red The deflection corresponding to each addition 
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to the shear load is reoorded by the measuring gauge 
The total displacement for each load is plotted against 
the corresponding total shear force The procoss is 
repeated with a number of different normal loads and 
such graph for each of them ore drawn as shown in 
fig lo and fig 3c 



F« lo 


1 The values of c and <f> are calculated from the 
straight line drawn with shear load at failure of the 
soil against the corresponding normal loads obtained 
directly from the experiment 

2 The values of c and for all soils including 
sand may be calculated from the following theoretical 
consideration Olay in presence of water m a soil pro 
duoe a force which changes with the change of mois 
ture content of the soil As the water content dc 
creases the force m the mass increases and the mass 
changes from the liquid to plastic then to solid state 
The foroe developed m the mass binds the particles 
with each other in it In the plastic condition the bind 
ing force is feeble and the medium behaves like fluid 
In the solid state this force is strong enough to hold 
the particles fixed m position m the mass When 
a load is placed on a plastic soil mass confined in a 
container the plastic medium transmit the load to the 
wall of the container The pressure due to the load 
is distributed equally on all directions of the particle 
surface of the soil by the plastic medium There 
fore the action of the load on the particle surface m 
producing the internal friction is neutral If, how* 
ever, the plastic medium under* the load gradually 
changes in the solid state, unless the load is too heavy 


the mass supports the load m unconfined oondition 
The load is distributed on the surface of the soil par* 
tides by the cohesive force of the medium This for¬ 
ce producos an clastic property to the medium due 
to which the medium opposes the tendency of tho soil 
parMcIes to come in contact with each other under 
t' e action of the load If the soil m the solid state 
be surrounded by & flexible boundary and a constant 
lateral pressure be maintained on the wall of tho boun 
dary each load increment on tho top of the soil react 
against tho lateral pressure through tho cohesive me 
chum, due to which the medium is under strain The 
amount of strain produced m the medium is propor 
tional to the resultant stress (here lateral pressure 
and normal load) acting on tho soil Due to strain 
the strength of the cohesive medium decreases The 
action of load on the particle surface in producing re¬ 
sistance duo to internal fnotion of the particles remains 
neutral until the resultant stress increases to such 
an extent that the medium is completely strained to 
failure In that case the cohesive force reduces to 
zero Any stress mcremont further to this directly 
act ujion the soil particle and the deformation due to 
this is obstructed by the frictional resistance of the 
soil 

Hence in Coulomb’s equation $ 0 so long as (s < c) 

shearing stress is less than tho cohesnc strength of 
tho soil 

Let an uniform stress be applied normally all 
over the surface of a cohesive soil mass If any plane 
section ho considered in the soil the stress may be re¬ 
solved into two component parts, one is normal to the 
piano while other along tho plane Tho normal com 
ponent of the stress tends to flatten the plane on all 
directions along the plane while the component paral¬ 
lel to the plane tend to obstruct this flattening If 
thp plane be horizontal and tho component of the 
stress parallel to the plane disappears then the plane 
flattens under the action of vertical stress So long 
the vertical stress does not exceed the cohesive force 
of the soil, the soil does not yield but deform in 
honzontal directions, the deformation is resisted by 
the cohesive force of the medium If the soil column 
be surrounded by a rigid boundary the deformation 
(or bulging) of the soil under the vertical pressure is 
opposed by the boundary Due to thiB any point 
mass within the soil offer resistance ta horizon 
tal strain greater than that, when the soil is uncon 
fined With the increase of tho vertical pressure the 
amount pf deformation ( or bulging) of the soil col¬ 
umn in unconfined condition increases, so the rigid 
boundary offers greater foroe of reaction to oppose 
this Due to this tho resistance to horizontal strain 
of the soil in confined condition increases with the 
increasing vertical stress So in the prooess of shear¬ 
ing of a soil column confined within a rigid boundary, 
in a horizontal plane dividing the boundary, the area 
of the plane sheared by a shearing force depend on its 
force of resistance to horizontal strain developed by 
the nortmvl stress in the plane In fact the shear plana 
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has some thickness however small and the process of 
share of a cohesive soil involves deformation of the plane 
in the direction of the applied shear force Theoretically 
the displacement of the shear plane under various 
normal loads should remain same at the failure of the 
oohesive force of the soil Practically it decreases 
with the increase of the normal load due to the con 
fined condition of soil by the rigid boundary Since 
sand does not possess cohesive medium during the pro 
oees of shearing it is the frictional property of sand 
that resists the movement of one plane over the other, 
and the area sheared under various normal pressures 
is independent of the ngid boundary If Dp (fig 2) 



be the total displacement due to shear loud s under 
the normal load P and D„ be that due to the shear 
mg against its oohesive strength then D the displace 
ment sheared against the frictional force of the soil 
is given by 

D = (D p — D v ) (2) 

The cohesive force C la independent of normal stress 
P, while the horizontal stram D e depends on P D c 
decreases with the increase of P 

When the displacement corresponding to the fric 
tional force is plotted against the total shear force of 
the soil under the normal load P, the equation to the 
tangent to the curve at a point having the displace 
ment (D„ — D c ) is 

(D p — D u ) = (s - C— z ) tan 0 (3) 

where s = shear load corresponding to the displace 
ment on the curve 

x *s interception between the point C and the 
tangent on the load axis, 

is * * + C = X (4) 

vthen equation (3) becomes, (D p — D,) -= [Ptan <f> — 
— C)] tan $ (5) 

In case of sand, C = 0, D* = 0 

. D = D, — (Ptan$6 — X) tan 9 (6) 

The equation (6) represents a tune drawn \wth 
total displacement against total shear load for sand 
under the normal load P The origin of the curie 
is shifted to (s — 0,D? -■* 0) 


The equation (5) shows that m the case of soil 
the origin of suoh a curve is at (s = C, D p = D 0 ) 

The area sheared corresponding to the frictional 
foroe of a soil under different normal loads depends 
on the orientation of the soil particles in the plane of 
shear Hence when the displacement (D p — D„) 
remains constant for a soil under various normal loads, 
<j> and 0 remain constant 

The equation to the tangent at the point, having 
(D p — DJ same, to the curve drawn with the soil un 
der the normal load p is, 

(D p — D c ) = [ptan <f> — (X' — 0)] tan 6 (7) 

X' = the interception between origin (0, 0) and 
the tangent to the new curve on the load axis 

Comparing equation (7) and equation (5), we get, 


X — X' 

tan0 -- (8) 

P-p 

s -l' 

But, tan <j> ~ - (8a) 

P-p 

Where V is the shoarmg force at the point on the 
curve of normal load p 

X = X' + (s - V) (8b) 

If P = np, then Ptan 0 nptan <f >—n (V — C) (9) 
Let (l — C) — l, then l represents the shearing 
force corresponding to the frictional resistance of the 
soil under the action of normal load p 

Hence X = X' + (n - 1) l (10) 


Equation (10) Bhows that the tangent to a 
curve of normal load p at a point, which oorres 
ponds to an angle of internal friction <j>, moves paral¬ 
lel to itself along the load axis towards increasing sh 
ear value to (n — 1) times its frictional force to touch 
a curve of normal load np at the point, having the same 
angle of internal friction <j> 


In equation (9) when, <S=0, l ~C, 
Hence oquation (10) with the help of oqn 

X = X' = c 


l~X=s0 

(4) gives 


Thu shows that all the n number of curves start 
from the origin at s = C, (D p — D c ) = 0 

At failure of the soil 6 = # say, and ptan « = L, 
then, X' = (L -f- C) X -=> (nL -f- C) 

Further X + (D p — D e ) cot 0 = s equation (15) 
gives S =* nptan 0 + C »e s = ni -)- C 


Hence, it may be shown that if there are n number 
of displacement-shear load curves drawn with a soil 
under the normal loads p, 2p, 3p, np, with their 
origin at (0,0) they may be made lie on a single curve 
of normal load p having its origin at (C, 0) Thu curve 
is drawn with displacement corresponding to frictional 
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resistance (u , D p - D c ) of the soil against the shear 
load The displacement (D p — D ) on thp curve of 
normal load np at the shear load (C + nl) is shifted 
to the shear load at (C + l) to lie on the curve of 
normal load p 

In the case of sand when <f> 0 l — C — 0 

X — X — 0 1 herefore all the n number of c urvos 

start from the origin at (0 0) At failure X I 
therefore X — nL then nL is the shear strength at 
failure of the sand under the normal load P that 
is the Bhear load at failure corresponding to a cur\o 
of normal load np is n times heavier than the shear 
load at failure corresponding to a curve of normal 
load p Hence m the case of sand it may be shown 
that if there are n number of curves drawn with total 
displacement against total shear load at fixed normal 
loads p 2p 3p np they may bo made he on the 
single such curvo of normal load p by shifting thur 
displacement corresponding to various shear load nl 
to the shear load at l 



The points on the curves for soil in fig la and for 
sand m fig 3a are shifted U lie on the single curve of 
normal load 1 ton per sq ft m fig (lb) and fig (3b) 
respectively The angle of internal friction <£ for sand 
and soil is determined from the shear load observed at 
failure point on a single 1 representative curve drawn 
through the points shifted from the curves of various 
normal loads In case of soil the value of C should 
be known previously C is determined directly when 
possible from the shear value at failure when there 
is no normal load otherwise its value is adjusted by 
trial so as to get the best coincidence of these points 
It may be remarked that inspite of wide varia 
tions m the result obtained by two different procedures 
there is a general agreement among these results The 
result obtained from the straight line relationship was 
determined from the point on each curve at the fai 
lure condition of the soil Complete failure of » soil 


depends on the nature of reaction produoed m the 
plane of shear against the shearing force In sand 
the reaction appears in the form ofsurfaco resistance, 
while in clay soil it appears in the form of distortion 
of soil mass on both sides of shear plane due to plas 
tie deformation Surface resistance simply increases 
the angle of internal friction to a constant value The 
effect of distortion disturbs the true failure of the soil 
Due to this it is very difficult to get accurate i alucs 

0ttplu.it mttl ldw •» Otl 



of C and 0 of a clay soil from its failure point Jhe 
coincidence of the displacement shear load curves, 
besides giving the method for determining the value 
of C and <f> reveals the true mechanism of the cohesive 
medium of a soil under stress with regards to the dis 
tribution of the stress o\ er the surface of non cohesive 
particle m it (see Table) 

Following points may be noted regarding the test 

1 Soil was compacted in hydraulic jack at op 
timuip moisture content The density of the compac 
ted cake was about 95 pc of A A S H O density 

2 Compacting pressure was 25 Tons/sq ft for 
all soils Prior to test the soil was left for some timl. 
to be consolidated under this pressure The maxi 
mum normal lorid used during test was r » Tons/sq ft 
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It i» therefore expected that no consolidation of the strength of the soil under various normal load there* 
soil under normal load could occur The cohesive fore may be taken to remain constant 


Samples 

Gravel 

Coarse 

Fine 

Silt 

Clay 

Optimum 

Dry density 

From straight 

From the method 

% 

sand 

sand 

% 

% 

moisture 

in lbs cu ft 

line relationship 

of coincidence 



% 

% 



content 


C 


C 






% 

a 

l lbs «q 

ft. <f> i 

n Tbs tq 

ft <f) 

1 


00 0 

1 




101 ft 

0 

33° 2 

_ 

32° 2 

2 

2 0 

an 8 

20 8 

0 9 

7 0 

10 4 

124 3 

964 

33° 3 

1134 

87° 2 

3 

2 6 

40 8 

20 1 

i 6 

0 0 

12 9 

123 3 

510 

37° 0 

311 

41“ 0 

4 

1 0 

44 e 

32 0 

8 7 

12 0 

11 0 

120 0 

023 

36° 3 

567 

85° 9 

ft 

19 ft 

28 5 

21 0 

10 1 

20 4 

11 8 

125 5 

1414 

45° 3 

1606 

45* 2 


2 8 

11 9 

38 4 

23 ft 

23 2 

14 7 

119 7 

2183 

36° 2 

2268 

34° 9 

7 

0 4 

8 3 

39 3 

28 1 

23 8 

12 9 

120 0 

4ft30 

26“ 1 

4819 

23° 9 

8 

0 7 

20 1 

33 7 

10 0 

20 0 

12 1 

127 3 

3805 

20° 8 

3900 

24° 5 

l) 

0 8 

22 3 

22 4 

20 S 

33 9 

13 7 

120 0 

J402 

36° 0 

3969 

37° 1 


BIOLOGICAL EFFECTS OF METHOXONE ON WATER HYACINTH 

UHALATIN PARUKDTTY BARUAH AND H K BARUAH 


TN studies of control of diseases causing extensive 
wastage of important crop plants as well as of fruits 
and vegetables, the application of potent chemical 
substances as suitable fungicides has been recognised 
as one of the means to combat onslaught by fungi and 
bacteria In this search for suitable fungicides many 
new chemical substances such as diphenyl, ortho 
henol gammexane, DDT, and other organo metal 
o compounds have been discovered and methods 
for their application and their inhibitory properties 
determined In the same way, certain grasses and 
weeds grow so vcr> luxuriantly as to prove a menace 
to important economic crops m the field and the loss 
sustained by the farm crops due to the growth of weeds 
appears to be considerable The eradication of weeds 
has, therefore, assumed great importance in the pit sent 
day cultivation of farm crops Water hyaemth is a 
serious pest specially to paddy and also affects mi 
gation and water transport Important weed killers 
or herbicides have been developed to ehmmato the 
weeds or field pests so that the growth, vigour and yield 
of the important economic crops may remain unaffeu 
ted The experiments of Zimmerman 1 ’*** and his colla 
borators on plant hormones have shown that certain 
plant hormones have specific effects in that they can 
induce cell elongation, modify the pattern on leaves 
and cause other allied changes proving thereby 
the herbicidal effects The use of plant hormones 
such as 2 4 dichlorophenol oxy acetic acid and 2 
methyl, 4 chloro phenoxy acetic acid (Methoxone) 
has gamed ground recently in view of their importance 
to form crops The present communication describes 
the action of methoxone on water hyaemth and the 
extent of changes induced in the plant 

Compabison op the Effect op Methoxone 
in Tap and Pond Wateb on Wateb Hyacinth 
To determine whether methoxone acts as (0 a 
plant poison in the sense that when a poison solution 
is earned upwards with the ascent of sap it kills the 
entire plant, («) a specific hormone by induoing cer 
tain changes m the cells leading to the killing of the 
plant ,—a senes of experiments m which methoxone 


had boon applied m solution to the roots of the plant, 
w ere carried out Methoxone in solution was applied 
to the roots of the plant growing either in pond water 
or tap water to determine whether the nature of the 
water used, has any effect on the degree of response 
of the plant to methoxone Table I shows the number 
of petioles showing epmasty m plants growing in tap 
water and pond water respectively to which 0 1% 
mothoxone has been added Controls were set up 
without using methoxone 


Tmice I 

Pkkckntaoic number or i ktiolbs showing bpinasty 



lap water 

Fond 

water 

Timo in 

Control 

0 1% Control 

0 1% 

Hours 


Methoxone 

Methoxone 

0 

0 

0 0 

0 

24 

0 

39 0 

38 

48 

0 

100 0 

84 

72 

4 


100 


(showing drooping) 



It will be seen from Table I that (I) the number 
of petioles showing epinasty was maximum in 48 to 
72 hrs in both tap water and pond water to which 
0 1 % methoxone had been added The first signs of 
epmasty were observed within the first 24 hours (2) 
the petioles affected were coloured slightly reddish by 
the action of methoxone the changes being most marked 
in the bases of the petioles , (3) the plants treated with 
methoxone rotted in 10 to 15 days while in the oontrol 
no rotting was observed and (4) the action of metho¬ 
xone was more pronounoed in tap water than in pond 
water 

The more pronounced action of methoxone in tap 
water m comparison with that in pond water, is pro¬ 
bably duo to the higher concentration of solutes in 
pond water 

fa) The addition of 0 2% salts such as KNO a , 
NaCl, MgS0 4 and 2 0% glucose, prolongs the number 
of hours required for the appearance of epmasty by 
the addition of methoxone alone to tap water 
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(b) The number of petioles showing epinasty in 48 lene blue Controls were set up without using metho 
hrs varies with the nature of salts added (see Table 2) rone 


Tabl* 2 

The number of hrm. required for epmasty and the percentage number of petioles effected 


"iisT 


I 

I I t >m 

I o 5? 5? 


I MU 


I 


Time in Hours required No No j No I No 

for the first appearance action action 30 ' 24 action 48 30 action 

of Epinasty 


I ii! i | I 


Percentage number of pe 
Holes showing Fpinaaty 
after 48 hrs 


“T 


I No | I I 

14 action 40 41 


27 91 0 13 70 I 0 27 38 0 18 I 81 


It thus appears that the action of mothoxone 
is somewhat inhibited in the presence of salts or sugar 
in water, m so far as the number of hours required foi 
the first appearance of epinasty and the percentage 
number of petioles affected vary with the addition of 
salts The question whether the semi permeability of 
the root system or the bases of the petioles which are 


It will be seen from Table 3 that (t) the application 
of methoxone oither m solution on roots or in the form 
of spray on plants is effective in so far as epinasty 
followed by gradual disintegration of the plant until 
it is completely rotted, and (*») methylene blue was, 
however not detected in the cells by microscopic 
methods 


pERCleSTAGS NIJMBKB O T TETlOLBS AWCCTlSD BY MKTHOXONK AMD BATE OT DIFFUSION or METH VI KNI BLUE 


Time in Control 

Pond water + 0 08% 
methylene blue 


Treated 


0 1 % Methoxone 4- 
0 05 % methylene blue 


10% Methoxone + 

0 08% methylene blue 


Methoxone dusted on the 
plant + 0 05% methylene 


0 

24 

48 

72 


Percentage No 
of petioles 
affected 
0 
0 
0 
/US 


Rate of 
Diffusion 

not marked 


Percentage No Rate of 
of petioles diffusion 


0 not marked 

41 


Percentage No 
ofpetiole* 
affected 
0 
63 
85 
100 


Rate of 
diffusion 

not marked 


Percentage Nc 
of pefioles 
affected 


Rate of 
diffusion 

not marked 


m contact with methoxone solution is destroyed or 
killed resulting in the break down of the organisation 
of the protoplasm, has been examined by studying 
the effects of (t) the application of methoxone on the 
root system in water coloured with 0 06% methylene 
blue, and (it) application of methoxone as dust on the 
plant m pond water coloured with 0 06 % methylene 
blue Table 3 shows the percentage of number of 
petioles affected and the rate of diffusion of methy- 


Comparison of the effect of Protoplasmic 
Poison and Methoxone on Water 
Hyactnth 

Experiments were carried out to determine how 
the action of methoxone would differ from the general 
protoplasmic poisons such as Gu80« Pb(NO,), HgCl„ 
DDT, diphenyl and gammexane on the plant in 
pond water It was observed that with CuSO, and 
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H*SQ, the petioles beoome flaccid and moribund in 
24 hours whereas DDT and gammexane showed no 
action on the plant Pb (NO,), and HgCl, caused 
death to a relatively small number of petioles and 
methoxone however, affected the majority of the pe 
tuiles and killed them gradually 

Effect of Methoxone on the Osmotic value 
of the Cell sap of Watbh Hyacinth 

It is thought neoessary to find whether the appli 
cation of methoxone could induce any chango in the 
osmotlo value of the cell sap of the water hyacinth 
Petioles were cut into segments of (20x6x5) mm 
size and immersed in varying concentrations of methox 
one from 06 to2 0 per cent for one hour and there was 
a marked increase in the weight of the petioles in most 
cases However, 0 1 mol to 2 0 mol concentrations 
of CuS0 4 produced a significant decrease in the weight 
of the segments of petioles On the other hand, with 
the application of N{5 to N/100 H, 80, resulted in a 
complete disintegration of the plant tissues 

Effect of Methoxone on the rate of 
Transpiration of Water Hyacinth Plant 

In a preliminary expt it was found that as a re 
suit of treatment of water hyacinth plant with 1% 
methoxone, absorption of water was reduced to 79 and 
27 per cent when dusted on the plant and the solution 
was applied to the roots respectively On the other 
hand, the reduction was brought down to 36 per oent 
when 1 % CuSO, solution was applied to the roots 

The rate of water loss by water hyacinth plant 
dusted with methoxone shows (lablt 4) that the time 
required for the change of standard cobalt chloride paper 
is related to the gradual changes induced by methoxone 
in the plant 

Tabu 4 

Time in mindtkb required fob chances in the cobalt 

CHLORIDE PAPER 

Time in Control Dusted with Methoxone 

Upper but Lower sur Upper sur Lower ,ur 
face of leaf face of loaf face of leaf fane of leaf 

0 2 0 mins. 1 6 mins. 2 3 mins 2 2 mins 

24 2 0, 1 0 „ 8 3 „ 8 2 „ 

48 3 0 „ S 2 „ 14 0 16 2 , 

72 2 5 „ 2 6.. 36 0 „ 20 0 „ 

120 4 7 „ 6 7 , 37 0 34 3 

288 2 6 „ 2 2 „ No tronspi No tnmspi 

ration ration 


Conclusion 

The mam conclusions reached above concerning 
the action of methoxono on water hyacinth are 

Methoxone can be used as a means of eradication 
of water hyacinth and it acts specifically on the plant 
by inducing a sequence of changes both physical and 


physiological until the plant is completely killed The 
action of methoxone Is somewhat ptplonged in the 
presence of salts or solutes in water and in the same 
way the use of pond water 11 , water of its natural 
habitat delays somewhat the action of methoxone 
The action of methoxone ib specifically different from 
that of other plant poisons used Buch as H, 80«, CuS0 4 , 
Pb(NO,) 2 in that when the latter are applied on the 
roots, plants are gradually killed but in the case of 
methoxone application whether in the form of a soiu 
tion on the root or in the form of dust on the plant 
results in the curvature of petioles after a period of 
12 to 24 hours followed by a gradual drying and shrivel 
ling of the leavos and the petioles until the whole plant 
is killed The growing region of the plant is also 
affected as evident by curvature of this region and 
this first phase constituting epinasty is presumably 
due to a symmetrical growth brought about by changes 
in the plasticity and turgidity of the oell wall, resulting 
m weight of the petioles From the evidence given 
above, it is seen that segments of petioles, when immer 
sed in different concentrations of methoxone for an 
hour, show increase in weight but in the case of CuS0 4 
and sucrose solution the weight of segments of petioles 
when immersed m those solutions are constant only 
at the isotonic points 

Methoxone probably acts by changing the osmotic 
value of the cell sap of the plant as segments of petioles 
when treated for 72 hrs with methoxone the isotonic 
point was determined at 0 7 mol sucrose whereas seg¬ 
ments of petioles without being treated by methoxone 
show the iso tome point at 0 4 mol sucrose In the same 
way the application of methoxone affects the rate of 
absorption as well as evaporation of water 

It was experienced however, that the action of 
methoxone was transmitted to adjacent petioles 
even when its application was locally restricted to parts 
of a single petiole This phenomenon will be better 
explained if more sensitive methods for the detection 
of the flow of substance in plant body could be 
devised 

Van Overbeek and Velex have also found that 
2 4 di chlorophenoloxy acetic acid destroys the growing 
point and the intercalary growth regions in Commeltna 
and that in Cypertw, the well protected growth regions 
located within the base of the leaf sheaths and 5 cm 
or more below the leaf surface are decayed In the 
same way, methoxone has a specific action on the 
growing points of water hyacinth as well as mi the 
other regions But paddy seedlings are not affected 
The possibility of application of methoxone on a large 
scale may be of significant value in fields wherein eco 
nomio crops are cultivated and threatened by growing 
water hyacinth plants, and this view has been held by 
Kar* previously 

Summary 

(*) The action of methoxone, has been studied 
on water hyacinth plants growing in water of different 
compositions, 
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(»») The action of methoxone on water hyacinth 
has been compared to that of other org&nio and in 
organic plant poisons and 

(hi) The changes m the osmotic value of tho 
cell sap of the plant caused by the application of metlio 
zone the effect of methoxone on the rate of absorption 
of water and the rate of water loss have been studied 
We would like to express our deep sense of grati 
tude to Prof Hla Kyaw for giv mg us facilities for wi rk 
to Prof Mg Mg Kha for his suggestions regarding the 


estimations of epmasty and to the Director Bose Re 
search Institute and Messrs Imperial Chemical Indus¬ 
tries, Ltd ( alcutta for the supply of methoxone 

RsneaxacKs 

• Zimmerman P W anil Hitchcock A L, Cont Boyce Thom 

eon /net 12 1 14 A 321 343 1»4 

• Zimmerman I W Ibid n 273 280 1944 

* Zimmerman P W Cold Spring Harbour Symposia 15 1152 

1942 

« Overbeik J \ an! Velez I Science 103 472 1940 

* Ear B K Sciknik and Cultukk 12 645 1947 


GEOLOGICAL SURVEY OF INDIA* 


WfE are pleased at tho reappearance of the annual pub 

hcation called the Otncral Report of the Goolognal 
Survey of India after a lajiso of nearly a decade tho 
last published account of the work of tho Geological 
Survey of India being in Records Geological Suney 
of India 74 Pt 1 1930 40 

In course of the last 10 years considerable changes 
have been effected both m tho organisation and methods 
of work of the Department It needed tho impact 
of the last groat war to make India realise the part 
geologists haw to play in peace as well as in war I he 
country was therefore unprepared for the supply to 
it of suitable personnel in sufficient numbers when tho 
Survey was suddenly oallod upon to undertake various 
investigations demanded at the outbreak of the war 
Under the able guidance of successive Directors how 
ever the Survey was able to put into the field a large 
number of young recruits under foreign experts where 
necessary to carry out tho investigations successfully 
It was however left to Dr W D West the present 
Director to organise and build up tho Department 
for tho larger and long range peace tune requirements 
of India ihere has been a three fold increase in the 
gazetted staff of the Department from 27 (including 
1 for Burma) m the pro war period to 81 during 1946 47 
and of non gazetted staff from 97 to 400 Scv oral 
specialist sections of Applied Geology have been added 
to the routine mapping sections Considering that only 
18% of the total area of India has been geologically 
surveyed on the 1' 1 mile scale maps even this three 

fold increase in officers is nowhere near adequate for 
completing tho survey within a reasonable period of 
time f The expansion is however to contmuo and the 
strength of the gazetted staff will reach the figure 250 
with a correqHmding addition to the non gazetted 
side in the near future 

The Indian universities are now turning out a 
sufficient number of graduates in Geology out of whom 
selections will bo made for filling the posts m the 
Department It will however require the skill of a very 


* General Report of The Geological Survey of India for 1947 
Records Geological Survey of India 81 Pt. 1 pp 1 240 with 
1 Plate (1948) Published by the Government of India, 1949 
Pnoe Rs. 4/2 or 6s. (Jd 

t This aspect of the Survey was referred to by us in our article 
entitled Hundred years of the Geological Survey of India. (See 
Scoorcx amp Ccx/ruas, 11, 325, January, 1946) Edi Set. dr CvU 


experienced administrator to bring about tho training 
of these young recruits ami to orientate their acti 
vities in the right direction It is fortunate that tho 
Geological Survey of India has now at its head Dr 
W D West the presint Director well known for his 
scholarship and preved administrative ability and one 
who has been responsible lor the planning of the ex 
pension of tho Department Given suflieient breathing 
space to try out its new wings we feel confident that 
the Geological Survey of India augurs well to be one 
of the leading Geological Surveys of the world under 
the fostering tare of Dr Went 

In this Report the Director has discussed tho 
functions of a Geological Survey Department and re 
corded the activities of its different set tans Nearly 
100 occurrences of 3J industrial rockv und minerals 
were investigated in various parts of Tndia The hngi 
noermg Geology and Ground Water Resources Section 
has been equally active judgmg by the numerous 
investigations enrned out by it for tho major dam 
projects bridge and building sites railway und road 
alignments multi purpose hydel and storage projects 
and ground water supply all over India 

Ihe newly created Geophysics Section tried out 
several methods of investigation for locating coal 
graphite iron ore etc and the experience gumed there 
from would find application in maji r investigate ns for 
hidden mineral deposits in later years 

In addition to the Petrological Palieonlological 
and Chemical Sections a new section of Palteoboiany 
and the Mineral Information Bureau has been mstitu 
ted at Hoad quarters The journal Indian Minerals 
is published by tho Mineral Information Bureau of the 
Geological Survey of India The Geolcgical Section 
of the Indian Museum has now been reorganized and 
the valuable specimens which had bcon evacuated out 
of Calcutta for safety during the war years have been 
restorod to the Museum 

The Training Camp of the Department imparted 
field training to 16 newly recruited ofticers one Lecturer 
m Geology and eight post graduate students of Indian 
universities and one Geologist of the C P Gov ernment 
Tho report ends with a chapter on the Biblic graj hy 
of papers dealing with Indian Geology and minerals 
published during the year 1947 
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SYMPOSIUM ON MICROWAVES 
A Symposium on Microwaves and allied subjects 
will be held at Delhi on October 8 1) 1949 under the 
auspices of the Council of Scientific and Industrial 
Research Prof M N Saha, F It S Chairman, Radio 
Research Committee, will preside To facilitate dis 
cussion 13 Study Groups on the various aspects of Micro 
waves are being organised under the guidance of scien 
tists as noted below 

Microwave Spectroscopy —under Prof S K Mitra, 
University College of Science Calcutta, Radio 
Emission from the Sun —under Dr H Rakshit, 
National Physical Laboratory Delhi Radar Meteo 
rology —under Dr 8 K Banorji, Director Genoral 
of Observatories, India Meteorological Department, 
New Delhi, Super refraction- under Air M B 
Sarwate, Director of Communications, Directorate 
General of Civil Aviation, New Delhi Microwave 
Propagation and Electron circuitry —under Dr N B 
Bhatt and Mr S K Chatterjee, Indian Institute 
of Science, Bangalore Radar in Defence —under 
W/Cdr K A Joseph, New Delhi, Effect of different 
types of Obstacles on Microwave Propagation —under 
Dr 8 S Bauerjeo, Engineering Department, Banaras 
Hindu University Semi conductors and Crystals — 
under Dr K R Dixit, Professor of Physics, Royal 
Institute of Science, Bombay, Microwave Die 
leclncs —under Prof P C Mahanti, University 
College of Science, Calcutta Nuclear Studies with 
Microwaves —under the Director Institute of Nuclear 
Physios, Calcutta , Thermal and Fluctuation Noise 
—under Dr D S Kothari, Scientific Adviser, 
Ministry of Defence, Now Delhi Application 
of Microwaves in Television and Broadcasting —under 
Mr B V Baliga, Chief Engineer, All India Radio, 
New Delhi, Frequency Modulation —under Mr S 
P Ghosh, Spocial Officer, Wireless, Government of 
West Bengal, Calcutta 

A Steering Committee to make arrangements for 
the Symposium has also been constituted This 
Committee will make a preliminary scrutiny of the 
various papers submitted through the Study Groups 
for presentation at the Symposium To the Symposium 
will be invited the contributors of papers 

An exhibition of radar and microwave equipment 
would also be held at New Delhi along with this Sympo 
slum on the above mentioned dates Scientists desirous 
of taking part in the Symposium may communicate 
with the heads of the Study Groups shown above or 
write to Prof M N Saha 

IMPROVED METHODS FOR ISOLATING THORIUM 
Improved methods of extracting thorium, a poten¬ 
tial source of atomic energy, from monazite sands in 


which it is found, have been evolved by three 
analytical chemists. Dr Louis Gordon, of Syracuse 
University, New York, C H Vanselow, a Syracuse 
student, and Prof H H Willard, of Michigan Univer¬ 
sity, USA 

Many of the recent investigations on thorium’s 
atomic energy possibilities, have been directed toward 
determining the thorium content of monazite sand 
accurately According to Dr Gordon, upto now most 
of their procedures for separating the elemept from 
monazite yielded thorium compounds which were ex¬ 
tremely difficult to handle They were paitioularly 
hard to separate from an accompanying liquid contain 
ing impurities The chemists reported that the gela 
tinous and very slimy product both clogged the filter 
machamsm and also retained considerable impuri¬ 
ties within its voluminous confines The new sepa¬ 
ration methods developed by these chemists for ana¬ 
lytical purposes produce a granular material similar 
to ordinary table salt 

Thorium itself cannot serve as a nuclear fuel, but 
it can be converted in the atomic pile into an isotope 
of uranium called U 233 whioh like Uranium 236 
is fissionable (The Chemical Age, July 9, 1949) 

RESEARCH ON CANCER 

Canoor research has recently made some definite 
progress in the early diagnosis and effective treatment 
of the disoaso One striking development has been 
announced by George W Kidder and his co workers 
of Amherst Collogo, who have discovered a dear out 
metabolic difference between cancerous and normal 
mammalian tissue The difference lies m the oells’ 
use of guanine, a substance entering into the forma 
tion of nucleic acid Malignant cells require guanine, 
normal cells do not 

The finding was appbed in a significant expert 
raent A cancerous mouse was fed a diet including 
pseudoguanine a metabolically useless compound 
which resembles guanine so closely that cells take it 
up as if it were guanine itself This antimetabolite 
did not kill the mouse cancer, but it stopped tumour 
growth And .growth resumed as soon as administra¬ 
tion of the drug ceased Although pseudoguanine 
may be toxic to normal as well as malignant cells, the 
technique represents an approach that may yield re¬ 
sults in the future 

Another approach to the problem of curbing the 
growth of malignant tumours is reported by Henry 
K Wachtel of Fordham University Waohtel has 
extracted a fatty substance from fresh cattle pitui¬ 
tary glands which inhibits the growth of soft tissue 
canoers in experimental animals In some eases the 



VOTES ANB STEWS 


111 


September, 1049 

canoer regressed partly or completely The pituitary 
substanoe also produces a definite effect in the blood 
reducing the level of the fatlike compound cholesterol 
The identification of the substance awaits its prepara 
tion in large quantities 

v Three significant advanoes have also been made 
in the diagnosis of cancer S A Gladstone of the New 
York Polyclinic Hospital has developed a simple sponge 
technique for recovering specimen cells from various 
body surfaces and cavities The sponge, which is made 
of gelatin, is rubbed over areas from which specimens 
are desired Enough cells adhere to the gelatin to 
provide material for microscopic study The tech 
mquo is being tested by hospitals m several cities and 
has been employed in more than 700 cases, including 
cancers of the cervix, uterus, rectum, mouth, pharynx 
osophagus and long It is said to be at least as rtli 
able as biopsy, the surgical removal of a tissue samplt 
which is a standard* practice in diagnosing cancer Iho 
sponge method may also aid m the diagnosis of gas 
trie cancer, the most difficult form of cancer to dotot t 
The gelatin can readily be inserted into the stomach 
through a tube 

Another test, for the examination of jiationts who 
may have cancer of the cervix or uterus, has boon de 
vised by Harold S Burr of Yale University and Louis 
Langman of New Yorks Bellevue Hospital It is 
based on the electrical characteristics of living tissue 
Contacts placed on the abdomen and m the vagina 
pick up a negative potential in non pregnant women 
with no uterine or cervical pathology A positive po 
tential is observed m pregnant women and those with 
cancer or certain other disorders of the genital trait 
Erroneous diagnoses were made m only 15 per cent 
of the tests 

Charles Huggins of the University of Chicago has 
reported a test for cancer that involves the analysis 
of blood Todoacetio acid inhibits tho coagulation 
of proteins in heated blood serum, and it takes less 
lodo&cetic acid to inhibit coagulation in tho serum of 
a person with cancer This difference is the basis of 
the test Although false positive reactions are ob 
tamed in pulmonary tuberculosis and acute infections, 
these conditions may be easily distinguished from can 
eer The test, which provides no information as to 
the site of the growth, has been checked on 300 per 
sons Huggins has described it as ‘ not quite as good 
as the Wassermann test” for syphilis Blood tests 
for cancer have been reported on four previous occa 
sions, but until now have proved unreliable {Seven 
ttfie American, June 1949) 

STREPTOMYCIN AND PAS FOR TUBERCULOSIS 

The recent Second Commonwealth and Empire 
Health and Tuberculosis Conference, m London, spon 
sored by the National Association for the Prevention 
of Tuberculosis, afforded some new light on “Trends 
in the Modem Treatment of Tuberculosis, including 
Streptomycin and PAS.” Dr, Geoffrey Marshall, of 


Guy’s and Brompton Hospitals, reported that strep- 
tomycin was a treatment of great value but with un¬ 
fortunate limitations He mentioned the Medical 
Research Council’s trial of streptomycin, which had 
been carried oat with scientific controls of a stricter 
ordor than over before m the trial of any treatment 
for tuberculosis Streptomycin had achieved wonder 
ful results in tuberculous meningitis—complete reco¬ 
very in 40 i>er cent of cases, whereas before, the death 
rate was almost 100 per cent 

In pulmonary cases, said Dr Marshall, strepto 
mycm was only useful for a short time, and only once 
for any one patient, owing to the development of strep¬ 
tomycin resistant bacillus, but it could be an adjunct 
to other treatment if its limitations were realised 
Do not use streptomycin because it may be good for 
a patient, hut only when it is indispensable ” 

Professor Lehmann, of Gothenburg, gave a des¬ 
cription of work in Sweden with PAS (para ammo 
salicylic acid) a new drug which is now on trial m Eng 
land One of the values of this drug, ho said, was 
that it could bo gi\en in large quantities for long pe 
nods of time A report on a group of 205 pulmonary 
cases showed that, in the majority of them, progres¬ 
sive pulmonary tuberculosis hail been converted into 
a healing phase Intestinal tuberculosis cases had, 
said Prof Lehmann, given perhaps the most satisfac 
tory results with PAS treatment—19 out of 20 showed 
definite improvement—and in 70 per cent of urogeni¬ 
tal cases the bacilli disappeared within a year Pos¬ 
sibly, combined treatment, »e , with streptomycin, 
might be the most successful in the end, and these drugs 
could not be considered as a substitute for other me¬ 
thods (The Chemical Age, July 23, 1949 ) 

GALLIUM ISOTOPE FOR BONE CANCER 

Radiogallium can be used in the treatment of 
bone cancer, said H C Dudley of tho U S Navy 
Medical Science Corps The radioisotope has been 
tested on mice and dogs, and the Atomic Energy Com 
mission recently approved its use on selected human 
cancer patients at U S Naval Hospital, Bethesda, 
Md 

The radioactivo metal, gallium 72, is processed 
into radiogallium ,lactate, a chemical form suitable 
for injection Co operation of the National Canoer 
Institute with the Navy resulted in tho discovery that 
Tadiogalhum concentrates at diseased portions of bone 
(Chemical and Engineering New, June 20, 1949 ) 

„ SURVEY OF THE SKY 

A four year survey of the sky will begin from 
July 1 at Palomar Observatory, under the joint spon¬ 
sorship of the National Geographio Society and the 
California Institute of Technology The aim of the 
project is to provide a comprehensive sky atlas, for 
use primarily m selecting areas and objects for inten¬ 
sive study with more powerful telescopes 
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Palomar’s 48 inch Schmidt telescope, which will 
be usod for the photomapping, has already been in 
operation for two or three yoars piling up work for 
the obsorvatorj s new 2(>0 inrh tolescope The Seh 
midt s wide angle lens which can focus on a single 
14 X 14 inch jlate a swathe of sky equal to a d< zen 
diameters of our moon will scan the sky in broad quad 
ranglea Identical exposures through blue ami red 
filters will bo made for each area Palomar astrono 
mers expect tt> obtain no more than four pairs of mat 
ching red and blue plates m a single night, even under 
ideal weather conditions A bluo exposure takes 30 
minutes a rod, about an hour 

Three fourths of the heavens can be reached from 
Palomar with high accuracy an additional ten per 
cent can be covered m some digree A supplemen 
tary survey of the remainder will be made after the 
four year study is oomph ted 1 he Palomar survey 
will retold Home five hundred million stars and jier 
haps ten million complete stellar systems of extra 
galactic nebulae 1 he resultant sky atlas, equivalent 
in size to 2<) large volumes will comprise roproduc 
tions of more than 2 000 overlapping plates 

The Schmidt toloscopc invented in 1930 by Bern 
hard Schnudt was the most significant advance m 
astronomical instruments for several decades Para 
bolie reflectors like the 200 inch at Palomar hav o a 
very small field only a fraction of a degree and of 
that small field only a small area in the center is well 
defined Schmidt discovered how to get sharp defi 
nition at low focal ratios He did this by interposing 
at the center of curvature of a spherical mirror a thin 
correcting plate, deformed so as to parabolize the 
sphere By this means, light rays, first refracted by the 
correcting lens and then reflected from the mirror 
focus uniformly on the photographic plate For speed 
and convenience the bchmidt camera servos as the 
miniature camera of astronomy (.Science, June 24, 
1940 ) 

A NEW GROUP OF PLANT GROWTH REGULATORS 

O L Haffmann and A K Smith of U S Rubber 
Company Connecticut announce that a new group 
of plant growth regulating chemicals, the N aryl phtha 
lamio acids have been discovered fhese compounds 
are readily prepared from phthalic anhydride and 
aromatic amines 1 he esters, amides, and soluble 
salts of these acids as well as the N aryl phthalimidos 
(II) have been found to possess similar activity 

The nature and degree of the growth response 
shown by plants treated with these chemicals depend 
on the typo and ago of the plant and on the concen 
tration and identity of the phthalamic acid denva 
tive U86fl 

It will be seen that the active concentrations of 
different compounds vary greatly A general pattern 
of response however is evident At low concentra¬ 
tions fruit set is stimulated and seedless tomatoes are 
often produoed A morphological response invol¬ 


ving broadening of the leaves is usually evident (Set 
ence, June 10, 1949, 109, p 588) 

EQUINE PREGNANCY DIAGNOSIS BY BIOLOGICAL 
AND CHEMICAL TECHNIQUES 

Equme pregnancy has been determined by seve 
ral biological and chemical methods the former do 
pending on the early presence of gonadotropin in the 
blood, the latter depending on the later appearanoe 
of estrogen in the urine 

A pregnancy survey involving 119 mares was 
based on diagnosis by biological testing of serum or 
by chemical exammation of urine Some mares were 
tested by both methods Collections were made at 
the optimum stage of pregnancy for each method and 
foalmg records were used to determine the reliability 
of the methods 

All positive diagnoses were confirmed Incor 
rect negative diagnoses by biological and chemical 
methods were made in 8 5 and 7 3 per cent of the tests 
respectively 

Mares which were examined by both methods 
gave identical responses for each test 

While biological procedure provides an early 
diagnostic tost, the chemical procedure, because of 
its economy, simplicity and comparative reliability, 
is preferred for pregnancy confirmation (ScteiUt 
fic Agriculture June 29 1949, pp 102 R>4) 


EFFECT OF AGE OF PLANT AND RETTING 
PROCEDURES ON KENAF (HIBISCUS 
CANNABINUS L) FIBRE 

A L Burkett, E D Gordon, V ( Pettit, O A 
Pope, J E Walker and J B Acuna report that they 
compared four methods of retting as means of produ 
cing fibres from kenaf (// cannabmus) 

Two of these methods wore concerned with stan 
ding plants In the first of these, attempts were made 
to kill the growing plants by dusting with aoro cya- 
namid, spraying with 2,4 D solutions, and spraying 
with kerosene None of the three methods was satis¬ 
factory The cyanamui dusting and kerosene sp 
rays faded to kill the plants with satisfactory consis¬ 
tency The 2, 4 D not only failed to kill the plants, 
but induced the formation of numerous adventitious 
root-like growths along the stems The fibre from the 
plants on the artificial kele plots remained m tight 
ribbon like strands which were unsuitable for use as 
fibre 

The portion of the study concerned with a stand 
ing field ret of plants allowed to die naturally did not 
produce satisfactory fibre The plants died very 
unevenly and this resulted m serious deterioration 
in observed fibre strength on those plants dying ear¬ 
liest 
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Drip retting whioh has shown promise as a me 
thod of retting hemp in the United States, was found 
to be unsatisfactory with kenaf from the standpoint 
of fibre quality 

Field retting of out plants produced more satis 
factory fibre than any of the other throe methods used 
in this study, although the quality of fibre was in ge 
neral not as good as that produced by meohanical 
decortication 

Kesults of study show that field retting takes pin 
eo more rapidly during the rainy season than during 
the dry season 

The youngest plants mcluded m the study, 63 
days of age, retted more rapidly than older plants 
the difference being especially marked In the dry sea 
son 

The percentage of retted stalks was found to in 
crease in close proportion to the time of exposure 

Turning of stalks in the field was found to increase 
the speed of rotting particularly on plants 84 and 
105 days of ago Little effect of turning was evident 
on the 61 day old plants, probably due to the fact 
that the high moisture content of plants largely sup 
plied the moisture required in rotting Ihi rat* of 
rettmg on the 126 day old plants was comparative ly 
slow, especially m the dry season ret and turning hail 
no consistent effect on rate (Agronomy Journal 41 
Juno 1040, pp 255 260) 

INSTITUTE OF MICROBIOLOGY 

A gift of $1,000,000 to establish an Institute of 
Microbiology has been given to Rutgers University 
by Selman A Waksinan Rutgers alumnus ami faculty 
member for 25 years Dr Waksinan, who discovered 
Streptomycin, has assigned his patent to the Rutgers 
Research and Endowment Foundation Royalties 
will be used to build and operate the new institution 
and Dr Waksinan will be its first Director (Science 
May 20, 1949, 109 p 526) 

NEW PLANT RESEARCH LABORATORY 

California Institute of Technology dedicated its 
new $407,000 Earhart Plant Research Laboratory 
on June 7 Frits Went, Professor of Plant Physio 
logy m the Biology Division is the Director of the 
Laboratory • 

By control of the temperature, humidity, light 
and gas content of the air within the laboratory, 
a wide range of climatic conditions will be stimulated 
to Htudy their effects on plant growth All green 
houses are equipped with de ionised water and com 
pressed air and are kept sterile A prefooussed ca 
mera, containing enough film for eight hundred pic 
tures, will photograph plants at desired intervals 
Time will be reooided in centi days—periods of 14 
minutes and 24 seconds each. Cloaks are bo placed 
that they Will appear in each photograph and reoord 


the exact time of exposure Research at the labo 
ratory is aimed at matching plants to climate for bet¬ 
ter crop production (Science, June 17, 1949, 109, 
pp 618 619) 

PLASMODESMATA IN XYLEM VESSELS 

F M Scott of the Dopt of Botany, University of 
California UNA wntos that plasmodeamata have not 
been demonstrated in xylem vessels previously She 
however, observes that cell walls are heterogenous 
perforate structures the pores of which are filled with 
living protoplasmic strands presumably capable of 
active metabolism Further investigation is requi 
red in order to dotermine whether the pattern of li 
ving xylem as described is repeated generally in other 
vascular plants or whether, as seems hardly probable, 
it is confined to the three species mentioned, Acan 
thue nuMis Kchinocystts macrocarpa and Vicui faba 
(Botanical Gazelle, 110 March 1949, pp 492 495) 

JAY KISSEN MOOKERJEE MEDAL 

Dr Arthur E Morgan, first president of the ion 
nessee Valley Authority, was awarded the Jay Kissen 
Mookerjee gold medal of the Indian Association for 
the Cultivation of hrience at a ceremony held at the 
Association on August 27 1949 Prof M N Saha, 

President of the Association, presented the medal be 
fore a distinguished gathmng of engineers scientists 
and members 

In course of an interesting lecture on Modern 
Trends in Engineering Education Dr Morgan brief 
ly narrated the history of the development of engi 
noticing odutation as a professional education in Vies 
tern Europe and in the USA He said that modern 
engineering education should lx so planned that stu 
dents were not only imparted knowledge of enguiee 
ring subjects as accurately and fully hs possible, but 
also taught how to be a good citizen of the country 
The social function of the engineers according to hfm, 
should form the most important part of engineering 
education I)r Morgan stressed the necessity of lm 
parting practical knowledge and of developing the ha 
bit of working side by side w ith technicians and labour 
era during the early training along with theoretical 
lessons m the class room I his method is widely prat 
tised in the American engineering institutions, and 
students are generally engaged in part time jobs, often 
in important engineering projects during their student 
career Ho cited the example of a student who was 
given the very important and responsible positiop. 
of an assistant engineer in connection with a big air 
field construction m the USA 

Dr Morgan suggested that engineering mstitu 
tion should design courses according to individual 
tastes and interest of the students instead of planning 
a common course for them He further said that stu 
dents in India taking an engineering course should not 
only be satisfied with the old routine ourrioulum, but 
should work around to see which branches of enginee- 
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ring would be most useful to India and which would 
euit these best They should decide and concentrate 
on those particular branches and the engineering col 
leges should make the necessary provision for such 
studies According to him India’s need was not for 
mass production of engineers, but for engineers spe 
cializmg m particular branches of engineering Fur 
thermore they should not only be technicians, but 
men with a sound knowledge of the social and econo¬ 
mic conditions in the country 
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for advancing human knowledge and well-being of 
his fellow men 

ANNOUNCEMENTS 

Dr J N Mukherjee Director, Indian Agricultural 
Research Institute New Delhi will attend the meeting 
of the General Assembly of the International Council 
of Scientific Unions to be held at Copenhagen from 
September 14 Id 1949 


PROFESSOR PAUL KARRER 

The 60th birthday of Professor Paul Karrer, N L , 
one of the outstanding figures in the domain of Or 
game Chemistry and Director of the Chemical Insti 
tute of the University of Zurich was celebrated on 
Apnl 21, 1949 On this memorable occasion his stu 
dents, friends and colleagues have presented him with 
a Festschrift (Festive publication) which embodies 
a large number of original papers on diverse chemical 
topics These papers have been contributed by the 
front rank scientists of cverv nationality and as such 
the Festschrift stands as a valuable book of reference 
An interesting feature of the book is that in the very 
first article we find the name of an Indian worker 
bn T R Govindachan who in collaboration with Dr 
Roger Adams has contributed a paper on Senecio al 
kaloids The name of another Indian worker, Sri 
)ukta D Mukherji occurs in connection with the in 
vestigations on Ajmalinc from the Dyson Pen ms La¬ 
boratory Oxford University which has been repen¬ 
ted by Sir Robert Robinson The work on Ajmaline 
has appeared under the joint names of D Mukherji, 
R Robinson and E Schlitter 

We wish Professor Karrer many years of active 
and happy life which may offer him opportunities 


Sn P C Sen Choudhun has been awarded an 
1 C1 (India) Research Fellowship of the National Ins¬ 
titute of Sciences of India to work on the existence of 
a new type of penetrating radiation inferred from 
some anomalies observed m the absorption of gamma- 
photons from RaC under the guidance of Dr D M 
Bose at Bust Research Institute Calcutta 

Dr N N Das Lecturer in Physiology University 
College of Science and Technology, Calcutta, has been 
awarded a Ghosh Travelling Fellowship of the Calcutta 
University to hav e an advanced study on neuro phy 
Biology specially m relation to Electroencephalography, 
a subject which has not as yet received due attention 
in this country A former Rcsearah Fellow of the late 
Sir J C Bose for a decade at the early part of his life 
and later a research worker in the School of Tropical 
Medicine under Sir Ramnath Chopra, Dr Das inves¬ 
tigated Pharmacological and Physiological problems 
by introducing tissue culture technique He recor 
ded action uirront from nerves and potential chan 
ges m the brain by building up an Oscillograph of his 
own design He also conducted researches on Virus 
and contributed some valuable information regar 
ding the treatment of Small Pox and Typhus During 
the last war Dr Das was Assistant Professor of Patho¬ 
logy m the School of Tropical Medicine, Calcutta 


It ivas when 1 came upon the mute witness of these self made records and perceived in them one phase 
of a pervading unity that bears unlAtn it all things the mote that quivers tn npples of light, the teeming life upon 
earth, and the radiant suns that shine above us—it was then that 1 understood for the first time a little of that 
message proclaimed by my ancestors on the banks of the Ganges thirty centuries ago 

‘They who see but one m all the changing manifestations of this universe 
unto them belongs Eternal Truth—unto none else, unto none else ’” 

—Extract from Acharya Jagadub Chandra Bose’s speech before tho Royal Institution, London, 1915 
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LETTERS TO THE EDITOR 

[The Editors art not responsible for the news expressed tn the letters ] 


ON THE AFFINITY S OF MORINGACEAE 
I 

Chatterjee 1 writes. The family Vwiacea* like some 
other families, such as, Polygalaceae BigrumuKtat, Mehan 
thaetas etc have been mentioned os afford] rig some character* 
for oompanson with Monngaceae (Engl Pflonsenfam 11B 
696, 19S6), but in view of several other characters, none was 
bold enough to suggest that Monngaceae should be taken out 
of the orders Rhoeadales or Cajrpandnlea This has now been 
proposed by Dotta and Mitra While fully admitting that 
such discussion on problems of phytogeny may not lead us 
anywhere outside the field of speculaton, it may be still pro 
fltable to point oat certain objections to this proposed change 

In our papor, it was clearly stated from a quo 
tation of Hooker that Monngaceae was previously pla 
eed near Vtolaceae by some earlier observers as well 
as near Polygalaceae, Bignontaceae *, Melxanthaceae, 
Resedaceae etc Le Manut and Decaisne 4 , though they 
hold th< view that Monngaceae is nearly related to 
Cappandaceae , writes, Hooker (following Lindley) 
compared it to Vwlaneae which it resembles in their 
irregular flower with unequal dorsal petal, in their 
pengynous insertion, tubular style, one celled ovary 
with three parietal nerviform placentas and anatro 
pouB ovules ” 

So, it is clearly evident that some earlier workers 
also came to the same conclusions as that of ours, on 
some other adequate reasonings so as to place Mortn 
gaceae near Vtotaeeae We also clearly recorded and 
discussed the similarities anil dissimilarities between 
these two families But, so far none had mentioned 
or taken into consideration as an additional proof or 
showed the similarities of the pollen morphology, al 
though the pollen morphology is now a days consi 
dered to be of great phylogenetic significance 

Inclusion of Monngaceae under the Rhoeadales 
has long been challenged and disputed previously 
We separated the said family from Hutchinson’s new 
order Cappandales to place the same near V*olaceae 
on adequate and sound reasonings given in our paper 
If the aid of anatomical characters eg , the presence 
of Myrosine cells m certain families, be sought for m 
a phylogenetic system of classification, we see no rea 
son why the pollen morphology, should be totally 
ignored 

We frankly admit we oould not procure Jumelle’s 
work at Dacca (East Pakistan) in 1947, and we failed 
to refer to it But Jumelle, as well as Hutchinson, 
both have emphasized the close association of Monn¬ 
gaceae with Cappandaceae —a view not accepted bv 
us Even Engler and Prantl did not accept the Bell 
same view of Jumelle in 1936, who did not consider 
the pollen morphology at all 

'Probably it would be Begomaetas os Btgnontaetae be 
longs to tbs grtap Sympeiala*. Sd: Sex. £ OuL 


Chatterjee further emphasizes Apparently Jumelle 
overlooked the character* of the remarkable family Bretaeh 
netderoceoe from Yunnan, China, which ahould have been con 
entered by him in this connection In Bretechneidera amentia 
Hemsley (boo fig in Engl Pfianzenfam 17 B 700, 1936) we 
find a combination of character* between Monngaceae and 
Cappandaceae, and Brelachnetderuceae should be resented as 
something like a link between these two familiea 1711* would 
further strengthen Jumelle s mow 

But Hutchinson*, included the families Hippocastana 
ceae and Bretschnetderaceae within the family Sapt 
daceae under his order No r >7 Saptndales (p 262) We 
regret to note that none of these authors mentioned 
any thing at all regarding the pollen morphology of 
this remarkable family Other characters of Mortn 
gaceae and Vtolaceae are as follows Monngaceae 
have not got homochlamydeous perianth, it is hetero 
chlamydeous ( Cf Engler and Diels, Syllabus, 221, 
1936)* Further, locvltctdal capsular fruit also occurs 
in Vtolaceae (Cf Rendlo 5 ) The genus Rtnorea (= Al- 
sodeta) (Fam Vtolaceae) contains 60 species of"trees 
and shrubs in the tropics In the climbing genera 
Anchieta and Agatea (Fam Vtolaceae) the seeds are 
winged 

We also carefully went through Chatterjee s opi 
man expressed in his para 2 If Monngaceae be not 
phylogenetically related to Cappandaceae at all, is 
it wrong to transfer the same from the order Cappa 
rtdales l Chatterjee himself brought the family Bret 
schnetderaceae by separating it from Saptndaceae of 
Hutchinson’s Saptndales to serve as a link between 
Cappandaceae and Monngaceae 

Conoedmg that tho Cappandales is an end point, 
does this not arise from the Rhoeadales plexus of Hut¬ 
chinson now? If so, the Violates is also near the Cap¬ 
pandales, though on different lines in the evolutio¬ 
nary senes as previously proposed by Hutchinson 
How far the theory of arborescent versus berbacoous 
origin is tenable remains to be observed with the ra¬ 
pid progress of our knowledge in different fields of 
Botany 

R M Datta 

Jute Agricultural Research Institute, 

Indian Central Jute Committee, Hooghly 

J N Mitra 

Department of Botany, Presidency College, 

Calcutta, 20 1-1949 

1 Chatterjee, D Sense* ASD Cultum, 14, 263 264, 1948 
1 Engler, A and L Diels. Syllabus dor Pflouzenfamilien, 

211, 1936 

• Hutchinson, J Families of Flowering plants, I, 1936 

• Le Moout, Emm and J Decaisne, A general system of Bo 

tony, descriptive and analytical Translated by Mrs. 

Hooker 236 236, 1873 

> Boodle, A B Tho clstoi flc o ti o n of flowering plants. IL. 

268 , 1926 . 
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In my earlier note 1 , 1 have discussed the subject 
in some detail and have pointed out that there are 
some significant characters such as myrosme cells and 
gynophore, present m both Cappandaceae and Morin 
ffacear These with certain other characters suggest 
an affinity between these two families Datta and 
Mitra have preferred to stress more on the characters 
of the pollen grains, and have suggested on the other 
hand, that Mortngaceae has a stronger alliance with 
Vtolaceae It has been generally found convenient 
to correlate characters like that of pollen grains, with 
some other morphological characters This has been 
done with advantage in such closely related genera 
like Qutzlaffia and Phlebophyllum of Acanthaceae How 
ever, if Datta and Mitra still consider that only the 
pollen morphology is essential for deciding phylogo 
netic relationship, and on this basis the family Morin 
gaceae has stronger n lationship with Violacea« they 
are entitled to hold their views 

It has been admitted by Datta and Mitra that 
they were unable to consult Jumelle s work referred 
in my previous note It is also clearly evident that 
they did not consult Pflanzenf ami lien 17 B (1036) where 
the family Bretochnetderaceae has been placed 
in between Cappandaceae and 1Monngacene This 
separation of Bretsckneideraceae from its older alliance 
with Sapinduceae is now justified after the recent dis¬ 
covery of the fruit of Jlretechneuiera sinensis Hemsley 
by Handel Mazzetti From all these and other con 
siderations there ih no doubt that Datta and Mitra 
have worked under some handicaps at Dacca 

In the absence of any stronger and significant 
character, the family Monngaceae should still be asso 
mated with Cappandaceae-, and both should remain 
in the order Cappandnle* * 

D Chattkbjee 

Division of Botany, 

Indian Agricultural Research 
Institute, New Delhi 
13 7 1940 

1 Scarce* and Culture 14, 263, 1948 
[ *JThis correspondence is closed Ed Sc t cfc Cul ] 


BEAT THEORY OF PERIODIC FADING OF SHORT 
WAVE RADIO S1NGALS DUE TO DOPPLER 
EFFECT IN MOVING IONOSPHERIC LAYERS 

Appleton and Bynon 1 have shown that periodic 
ttems of fading of radio signals on short waves can 
caused by the interference between the magneto 
ionic components of the radio wave under suitable 
conditions The conditions are (») the eloctron den¬ 
sity of the ionospheric layer should steadily decrease 
or increase , and (u) the electron density of the layer 
should be comparatively low so as to be just enough for 
sin gle reflexion between the transmitting and receiving 
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stations The first condition prevails during the tune 
of sunset in the evening or during sunrise in the early 
morning The second condition requires that the 
operating frequency should be m the neighbourhood 
of the maximum usable frequency for the distanoe 
between the transmitting and receiving stations 

If the eloctron density of the ionospheric layer is 
large so that its M U F value is correspondingly high 
and exceeds the frequency of the radio signal by a 
considerable amount, thi periodic fading due to the 
interference between the ordinary and extra ordinary 
components will be much too slow to be discernible 
in the fading records The possibility of a periodic 
fading oi a different origin under such conditions of 
high electron density has recently been reported by 
Banerjeo and Mukerjee 1 * 4 and by Banerjee and Singh 4 > 1 
They have observed poriodic patterns when the lono 
spheric ionization is relatively high and the observed 
periodmty has been attributed to the interference 
between the two waves singly and doubly reflected 
from the same layer or between the singly reflected 
waves from the two different luyers when one or both 
possess a vertical movement Any such vertical move¬ 
ment would produce a continuous change in the path 
diffurome of the two interfering waves and give rise 
to intensity maxima and minima with a periodicity 
depending uj>on the rate of movement A periodic 
type of fading is accordingly expected during the time 
of sunset and sunrise when there is a slow vertical 
movement of the inospheru layers 

The object of the present communication is to 
propoco a different theory as to tho origin of the peno 
die fading pattern observed m the early morning or 
evening hours, when tho frequency of the signal is very 
much less than tho M U F value for either E or F 
layer and there ih no possibility of the Appleton Bcynon 
type of jienodic fading If conditions are such that 
simultaneous single ancl double reflexions from the 
same E or F layer are possible it is evident that the 
smgly and doubly reflected waves from tho same moving 
layer will suffer different amounts of Doppler change 
of frequency as they proceed towards the receiving 
station from distinctly different directions Thus there 
will be a difference in the frequencies of the singly and 
doubly reflected waves from the same moving layer 
A similar difference m frequency is also expected in 
the case of simultaneous single reflexions from both E 
and F layers, when both the layers have a vertical 
movement In either case, the two interfering waves 
of slightly different frequencies would necessarily give 
a resultant beat note with a progresuvely increasing 
amplitude followed by a corresponding decrease in 
amplitude in a periodic manner When this beat note 
is received by the receiver, the output after rectification 
m the detector stage would constitute the envelope of 
such resultant beat note with one side wiped out This 
would be similar in appearance to a slow rythmio 
fading the periodicity of which would correspond to the 
difference in the frequencies of the down naming waves 
as determined by the Dttppier formula (Fig 1) 
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Let ns first consider the oase when the singly 
and doubly reflected waves from the same layer proceed 
towards the receiving point It is to be noted that 
a singly reflected wave suffers a Doppler change of 
frequency once and a doubly reflected wave twice 





Fig 1 


If the angles of incidence corresponding to the singly 
and doubly reflected waves from the same layer moving 
with a velocity v m the vertical direction are denoted 
by $ t and 0 2 respectively, then the difference m fre¬ 
quency A/ between the two interfering waves is given 
by 

y = ?* (2 Cos 0,-Cos <?,) 


The periodicity n which is the same as A/ is then 
obtamod from 


n = ?F (2 Cos 0,—Cos 0j) (1), 

where the frequency / is replaced by the wave 
length A bunilarly m the case of the singly re 
fleeted waves from tho two layers moving with the 
same velocity v tho periodicity due to the Doppler 
effect is given by 


n = * (Cos 0,—Cos 0,) (2) 

where 0, and 4>, are the angles of incidence at the E 
and V layers respectively for simultaneous singlo re¬ 
flexions 


For the sake of comparison, we give below tho 
expressions for periodicity as expected from the theory 
of Banerjee and his colleagues Using the same 
notations, the periodicity in the case of the singly and 
doubly reflected waves from the same moving layer 
is given by 


lit 

Similarly the periodicity in the case of the singly re 
fleeted waves from the E and F layers both of which 
are moving is obtained from 

n = r (c^ ~ c^:) {4) 

Considering the signals from Delhi received at 
Banaras (distance 678 Km ) and taking the E and 
F, layer heights to be 100 Km and 360 Km respectively, 
the Dttppler beat formula (1) in the case of the singly 
and doubly reflected waves from the F, region becomes 



Similarly the Doppler beat formula (2) for tho singly 
reflected waves from both E and F, regions is reduced to 

»= ? w 

The corresponding fannul® according to Banerjee 
and his colleagues are 

n ^ (Single and double reflexions) (3a) 

* from the F, region 

and n ^ (Single reflexions from) (4a) 

A both layers 

With regard to the periodic fading observations by 
Banerjee and his oolleagues at Banaras on 25 or 19 
metres bands from Delhi, it appears that tlfe slow 
fading with a periodicity of 1 to 5 cycles per minute 
observed with the singly and doubly reflected waves 
from the Fj region cannot be explamed by the formula 
(3a) according to which the periodicity of fading should 
be about 14 cycles per mm if the vertical drift of the 
ionospheric layer is taken as 3 metres/sec (t e , about 
11 Km per hour) For the same value of the \ertical 
drift of the layer, the Doppler beat formula (la) would 
also give a higher periodicity (about 20 cycles/mm ) 
It is likely that tho observed slow periodic fading was 
of magneto lonio origin With relatively high electron 
density of the layer, the M U F —value (for transmission 
between Delhi and Banaras v\a the h layer) may he 
m the neighbourhood of the frequency of the signals 
The Appleton Beynon type of periodic fading is there¬ 
fore possible on these frequencies in the morning and 
evening hours, and tho observed small order of penodi 
city may be caused by the interference between the 
upper and lower ordinary ray, if the frequency of the 
signal happens to be only slightly less than the MUF 
value for the F layer In interpreting their fading 
pattern where quick periodic npples were found super¬ 
posed on a slow periodic variation, Banerjee and his 
oolleagues have also associated the slow periodicity 
with magneto-iomc splitting The superposed rippled 
have, however, been attributed to the vertical move¬ 
ment of the ionospheric layer 


2t> / 2 _1 \ 

A \Co*0, Co# ft J 


(3) 



ftotsftc* Airt> ottt/ttmi 


118 

In oonoluuon a reference should be made of our 
reoent investigation earned out at Dacca on periodic 
fading employing Calcutta signals of 4840 Kc ja The 
results of the investigation which will be published else 
where appear to be in better accord with the | r posed 
DOppler beat theory 

S R Khaxtglb 

Banaras Hindu University 
Banaras 20 5 1949 

' E V Appleton A W J G Boynon Proc Phyt Soc (L ond ) 
>58 59 1947 

*88 Banerjee AGO Mukerjee Science A Culture 11 571 

1040 

» 8 8 Banerjee AGO Mukerjee Phil Mag 8er 7 39 007 

• 8 8 Banerjee A R N Singh Ind Jour Ihysea 22 Bo 

0 413 1048 

• 8 8 Banerjee ABB Singh Science <t Culture 14 263 

1040 

VERTICAL DISTRIBUTION OF ATMOSPHERIC 
OZONE IN LOW LATITUDES 

In the last issue of the Proceeding* of the Indian 
Academy of Sciences (29 JJ0 1949) Karandikar and 
Ramanathan have given the result «f their ozone 
measurements in India and m cojunction with the 
results of workers elsewhere have given some concluding 
remarks (p 345) There is likely to bo some misunder 
standing if the question is not stated fully 

In the Bakonan lecture of the Royal Society deli 
vered m 1945 and published m Jbeb 1946 (and in a 
lecture by the senior author before the Royal Aeronau 
tical Society m Dec 1945 and printed in Aeroplane of 
Jan 4 1946) Dobson and his collaborators showed that 
by vary mg the quantity of ozc ne and water vapour in 
a given cubic content of air at higher lei els the effect 
of radiation balance would lead to diffeung tempera 
tures of the tropopause or the base of the stratosphere 
By increasing the amount of water vapour and decrcas 
ing the amount of ozone the tropopause temperature 
was shown to diminish and this observation provide! 
a clue to the low temperature of the equatorial trr po 
pause The extract from their conclusions 

(b) Because for reasons that are not yet f illy ki own 
the amount of ozone and probably the rat o of ozone to water 
vapour is greater over the polar regions than over the equator 

(c) Because tho temperature lapse due to turbulent r x 
ing of tbe air has to extend to a greater he ght before the ten 
perature is reached at wl ich tl e a r is in radiatit e equilibr n 

By a study of synoptic charts they also showed 
that in the warm sector of the extra tropical cyclones 
(m the tropical air mass) tho amount of ozone was f< und 
to be less than m the cold sector In the imsui of 
Aeroplane referred to above the difficulty of accounting 
for the change in the ratio was more categorically men 
tioned 

The author was able to answer partially the 
difficulty mentioned by Dobson* as a subsidiary deduc 
tion, at the symposium of the National Institute of 
Sciences of India held at Bombay in August September, 

1940 
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In a discussion of sounding balloon results,* 
Ramanathan bad suggested alternatives for the greater 
height of the equatorial tropopause without giving 
any preference to either of them Though the labors- 
tory evidence regarding the photolysis of ozone m the 
presence of water vapour was conflicting m the twenties 
of this century Forbes and Heidt 4 in 1934 had definitely 
measured the magnitudes involved Dobson and hu 
co workers found that with their new hygrometer 
the amount of ozone at higher levels was only 1/50 
of the amount previously believed The question of 
application of photolysis of ozone in presence of water 
vapour to tho atmosphere oould only arise when it was 
pointed out that the ratio of ozone to water vapour 
was a vital factor m the tropopause temperature by 
Dobson et al The present writer picked from Rama¬ 
nathan 8 previous work the relevant cause for a higher 
tropopause which was consistent with (c) of Dobson 
et al and stated categorically that it was not necess¬ 
ary to import any fresh cause for the photolysis of 
ozone than tho extra water vapour itself and pointed 
out that the equilibrium components would be ozone, 
water vapour and ultra violet light The suggestion of 
lesser ozone in the tropical air as similar was given 
duo to lack of complote knowledge of speed of reaction 

In the paper by Karandikar and Ramanathan, 
the authors make tho same statements as made by 
Dobson in (b) and about the reduction of ozone m the 
atmosphere by photolysis in presence of water vapour 
as by the present writer with scarcely any previous 
references apart from quoting the laboratory expen 
ments of Fwell" m 1942 As the application to the 
atmosphere by Karandikar and Ramanathan consists 
of only analogies from tho laboratory experiments it 
appears strange that references to earlier papers and 
suggestions have been cut out The present writer 
has not been able to communicate yet the detailed ana¬ 
lysis duo to other preoccupations 

S L Ma LURK AH 

Colaba and Ah bag Observatories, 

Bombay 6 6 1949 

1 Dobson Brewer and Cwilong Meteorology of the Lower 
Atmosphere Proc. Roy Soc. (Lond) 185 144 1946 
> Malurk&r Why Lees Ozone over Equatorial Latitudes 
Curr Set 15 280 1046 

» Ramanathan Mem Ind Met Dept 25 183 1930 
‘ Forbes and Heidt The Influence of water upon the pho 
tolysis of ozone etc Jr Am Chem Soc 58 1034 and sub 
sequent paper* in the same journal Vaiwy and Vaasy Jr 
Chem Phy 18 1163 1948 
• EwelL Jr App Phy 13 769 1942 

NOTES ON HILSA KANACVRTA (BLEEKER) AND 
HILSA TOU (CUV A VAL )* 

These two species of Hilsa occur in Madras often 
in association with Hilsa iltsha (Ham ) H Jcana- 
gurta attains a size of 12 inches and 2 lbs It enters 
Lake Pulicat and estuaries and salt water lakes lik e 
the Collair Lake and the Mnthuppet Swamp It 
also ascends rivers like the Godavari the Krishna, 
the Vellar and the Coleroon m small numbers beyond 
the tidal limit daring the flood season It however 
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breeds only within the tidal son® from August to Nov 
ember H toh on the other hand, grows to 24 inches 
and 8 lbs It is a marine form contributing to a com 
mercial fishery along the coasts of Vizagapatam East 
Godavari West Godavari South Arcot Tanj ore 
Ramnad and Tirunelveh districts It is found in roe 
from October to January It is commonly captured 
m drift and gill nets along with the mackerel Raatrel 
Itger kanagaurta (Rupp) It feeds mainly on zoo 
plankton whereas Htlsa kanaguria consumes both phy 
to and zooplankton The following is the food com 
position in percentage of volume of the 260 speci 
mens of the two species obtained mainly from the 
Godavari delta and coast 



Crustacea 
Evadne 
Paracalanus 
Pasudodiaptomua 
Acrocalanu* 
Centropagee 
Aoartia 
Oithona 
OoryoaeuH 
Harpacticua 
Euterpina 
Caridma 
Leucifer 
Aoetee 
Lender 
Crab Zoea 
Megalopa larvae 
Stomatopod larvae 

Mol) liar a. 

Creels 

Splratella 

(Nora x indicates 



3% 

x 



of the organism m the gut) 


Both the species prefer to feed during the early 
hours of the day but the guts of several spawners of 
Hxlsa kanagurta have been found empty The latter 
perhaps abstains from feeding during tho breeding pe 
nod The male of this species is smaller than tho fe 
male and maturity is attained when 5 and 6 inches 
respectively by the two sexes Its young onos have 
been observed to mingle and shoal about with A no 
dontostoma chacunda (Hamilton) in the estuaries of 
the Godavari and Krishna rivers There is no differ 
ence between tho sexes m the case of Htlsa lolt in 
which maturity is attained when 12 inchos in length 

P I Chaoko 

B KRtHHNAlttTBTHI 

Freshwater Biological Station 
Kilpauk Madras 6 6 1949 

♦Read before the Zoology section of the 36th Indian Set 
enoe Congress 1049 and commumnated with the kind perm is 
non of the Director of Industries and Commerce Madras. 

ON THE LATITUDINAL OSCILLATION OF A QUASI 
STATIONARY BAROMETRIC TROUGH AND THE 
ASSOCIATED WEATHER 
In the pre monsoon months of April and May 
m India a quasi stationary trough of low pressure 
oriented more or loss in a West East direction exists 
over Bengal Tho trough is part of tho low pressure 
centred over north and central India whirh later be 
comes the seasonal low of the SW monsoon The 
trough line is normally quasi stationary and has a moon 
position along Lat 23}°N over Bengal in April which 
gradually shifts northward with the advance of the 
summer During the summer of 1946 a kind of re 
gularity was suspected m tho movement of the trough 
line and its association with the weather of Bengal 
It was also noted that tho type of weather that occu 
rred in association with the trough line seemed to be 
frontal m character A detailed investigation was, 
therefore undertaken to study tho frontal character 
istics of the W h trough line and its movement over 
Bengal An airmass analysis based on the available 
upper air data over Calcutta and Lalraonirhat and 
the air flow over Bengal appeared to bring out dearly 
that the E ly air that normally flows north of the W E 
trough line ib cooler and drier than the S ly Tropical 
maritime air south of the trough line This difference 
in the airmass characteristics seemed to establish the 
suspected frontal character of the trough line and 
the special orientation and slope of the frontal snr 
face could also be inferred from the analysis The 
position of the trough line on the surface was obtain 
cd from the surface synoptic chart aided by the upper 
wind charts plotted for height up to 8000ft a s 1 The 
procedure adopted to trace the movement of the trou 
gh was to select a suitable system of co ordinates made 
by a latitude and a longitude and note the position of 
the trough on the chosen longitude at fixed intervals 
In the present investigation the ordinate chosen was 
Long 89°E and the base line was Lat 22} °N This 
reference system was chosen because of the close pro 
ximity of the origin of the system to Calcutta The 
position of the trough line was determined as two hours 
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daily, vtz , 0230 and 1130 hour# GMT and the we^ 
ther at Calcutta was noted at each of these hours A 
graphical representation was then obtained of the 
latitudinal position of the trough line on successive 
days by plotting the position against the days of the 
month The weather at Calcutta was marked m sym¬ 
bols on the base line on tho appropriate daks In 
all, eight graphs were plotted for the four years inves¬ 
tigated Those for the months of Aprd and May, 1946, 
are presented in Fig 1, as typical examples of the 
movement of the trough line A close study of the 
curves obtained seems to point to tho follow mg inter 
eating conclusions (1) the latitudinal movement of 
the trough line is oscillatory m character, (2) there 


of dry and perhaps somewhat cooler land air to the 
north of deltaio Bengal at some upper level, if not 
actually on the ground, and perhaps its movement 
towards deltaic Bengal The present investigation 
seems to bring forward some evidence in favour cf this 
conclusion in as much as a simultaneous existence ot 
a higher barometric pressure at Berhampore and Ba- 
risal is only possible when the W-E trough line lies 
over south Bengal »e , south of Berhampore The 
movement suspected by Roy also appears to be con¬ 
firmed But the results of the present investigation 
are more general and far reaching They should en¬ 
able the rainfall over the whole of Bengal to be fore¬ 
cast with accuracy if the movement of the trough 
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Fig 1 Curves illustrating tho latitudinal oscillation of the W E trough line 

Tinner-Curve_Annl lft4«. Dower-Curve—May. 1048 The arrows show tho available isaUobano winds, direction 

n and sp^a-b^htT numerate or strung (1, m or s) Weatherat Calcutta is shown on the tune 

«se in symbols, C -cloudy, N—norweeter, W—nun or thunder-storms other than Norwester ( ) denotes past weather 


appears to be a definite period m the oscillation of the 
order of about 8 days m April and probably slightly 
longer m May, (3) the maximum amplitude of tho os¬ 
cillation is about 4 degrees of latitude, (4) the axis 
of oscillation appears to shift northward with the ad¬ 
vance of the premonsoon season, (6) the trough line 
lying far north of Calcutta, the weather is generally 
Ann over the city except for the occasional visitation 
of the Nor’westers and Western disturbances But 
whenever the trough line lies on or in the vicinity of 
the city, the weather is disturbed, and (6) the corre¬ 
lation of the disturbed weather at Calcutta and the 
passage or close proximity of the W-E trough line 
appears to be high 

Roy 1 in a paper on tho forecasting of rain over 
south Bengal during the Norwester season, mid March 
to mid-May, correlated a very high frequency of rainy 
days over south Bengal with the simultaneous exis¬ 
tence of higher barometric pressures at Barisal and 
Berhampore than at Calcutta and concluded that the 
favourable condition of a higher pessure at Berham¬ 
pore than a# Calcutta indicated the probable presence 


lme could be forecast successfully In the course of 
the present investigation, it was found that the trough 
line moves in the direction of the isallobanc gradient 
and the speed of the movement is proportional to the 
magnitude of tho gradient Isallobanc wind ana¬ 
lysis for short ponods of time, say, 3 or 6 hours, should, 
therefore, enable the movement of the trough line to 
be forecast and followed closely for forecasting the 
associated weather 

The effoot of the diurnal oscillation connected 
with the land and the sea breeze on the movement 
of the trough line has not been takon into considera¬ 
tion m the present investigation 

The details of the paper are being published else¬ 
where 

K R Saba* 

EFTS, RIAF 
Jodhpur, 23-6-1949 

'Roy, A K India Meteorological Department, Scientific Note 
No 88, 1088. 

•The writer is indebted to the Air Headquarters, India, for 
perm Mon to publish this note 
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THE ANDROEC1UM IN CUCURBITACEAE 

Tho morphology of the andrcecium m Cucurbi 
t&oeee are so peculiar that they have no parallel m the 
whole plant kingdom As a family Cucurbitace® 
offers us the best material (amongst the phanerogams) 
for the Btudy of the evolution of reproductive organs 
particularly the androeciuro Some members have 
five stamens each with a two chambered loculus 
while others show a reduction of the number of stamens 
to throe, two, or even one The partition wall between 
the pollen chambers breaks down with tho maturity 
of the stamen, resulting m a one chambered pollen sac 

In such genera as Fevtllea, Acltnoelemma, Ant 
eosperma, Alsomttra, Hemsleya, Zanonta, Oomphogyne 
in the tnbo Fevtllea there are five stamens all free 
and alternating with the petals (fig 1) In Indofevtl 
lea and Thladtaniha of the five free stamens four have 
closed up as if to form two pairs, the fifth one standing 
apart (fig 2) Neolvffa an eastern Himalayan genus 
(recently discovered by the author) shows an advance 
from IndofemUea and Thladtaniha m that the filaments 
of the grouped stamens arise from a common place of 
attachment (fig 3) In Stcydtum, a South American 
genus, tho filaments of the pair are united below (fig 4) 
and ultimately m Trtchosanlhes Oymnopetalum Benin 
earn, Momordtca, Cucumta CtlruUua, Cocetnta Bryn 
nopats Bryonia and others the androecium is reduced 
to three stamens (fig 5) Here tho filaments os well 
as the connectives of anthers are united and fused in 
pairs along the whole length m the paired stamens 
tho odd one howover has undergone no change at all 

The two loculi in the anther of a paired stamen 
never fuse but lie side by side over the broad connec 
tive In Luffa tuberosa Roxb [Momordtca tuberosa 
(Roxb ) Cogn ] a further reduction of the stamens 
from thro© to two is marked (fig 6) In this species 
the staminal number vanes from three to two When 
as usual there are two stamens, one stamen is bipartite 
and the other tripartite but when the stamens are threo 
one is free and two bipartite each segment of the 
bipartite stamens however carries only one loculus 

In Curcurbtla the stamens are syngenesious (fig 7) 
the connective being fused into a central column 
In Sechtum, Stcyos Schtzopcpon (certain species) 
the stamens are monadelphous In Cydanlhera the 
extremo modification of the stamens resulting in the 
complete fusion of the anthers into a single annular 
ring with two pollen chambers one above the other 
is striking (fig 8) 

In Luffa acutangula (L) Roem the number of 
stamens fluctuates between five and throe, each anther 
being unilocular when the stamens are five, and one 
umlooular and two bilocular when the stamens are three 

The terminology applied to stamens is confusing 
Aeoording to one school a stamen consists of two funda 
mental parts (t) the filament and (*») the anther 
The other school differentiates a stamen into three 
distinct parts (t) the filament, (it) the connective and 
(m) the anther Both the schools however agree 


that in the evolution of the stainens from a foliar origin 
the filament represents the stalk, the connective repre 
Bents the midrib and tho anther tho lamina Tho 
more reasonable view will bo to differentiate only two 
parts of a stamen the filament and tho anther 
If tho anther represents tho lamina and the connective 
respresents tho midrib then we cannot conceive at 
least in dicotyledons, of a lamina without a midrib 
Henoe the anther must include the connective (the 
tissue connecting the pollen chambers), the whole 
being conceived as formed by the inrolling of the 
margins of the lamina towards the midrib 



Stamens in ( ucurbitaeean tigs 1 ft stages in reductions! 
evolution (diAgnunmatn ) for explanation see text flg 6—Luffa 
tuberosa Koxh flg 7—( uc irbit i pep > T inn Hg 8 —Cyclan 
them pedata 8chrad figs 9 and 10 ( urunim n elo Linn Var 
superlative (Sutton) showing the dissolution of jwrtition wall 
between the pollen hambtrs \83 

Now m most of the families of the flowering plants 
the anthor is bilobcd and each lobe is two chambered 
(sacs) Hence in an anther theie are four pollen chani 
bers Cogmaux 1 described each chamber as a loculus 
In the Cucurbitacese howexer the anther is two cham 
bered or m other words we may suppose that of tho two 
lobes or thee® of a normal anther one has been suppres¬ 
sed This type of anther has been described as mono 
thecal by Warming* In tho Oucurbitace® the stamens 
may therefore be considered as half stamons or more 
logioally half anthered stamens Clarkt * Roxburgh 4 
Pram", Hutchinson* and almost all taxonomists ha\ e 
described species with three stamens as stamens I 
anthers one 1 celled, two 2 celled which Cogmaux 
expressed as "Manana 3, anthem una untlocularta 
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cetera* btlocularet ” The loculus of Cogmaux is there¬ 
fore equivalent to the “cell” of Clarke and others 
Rendle 7 howe^r described each anther loculus as 
having two colls, and species with three stamens (two 
being always compound) he described as ‘two with 
4 cells and one with 2 cells’ 

Tn my opinion loculus is a better expression than 
cell lor unther lobe l he term cell should preferably 
bo applied to an internal structural unit Each anther 
loculus (lobe) of the Cucurbitaceas is definitely two- 
chambered (poll* n chambers) in the primary stage but 
the partition wall produced from the back of the loculus 
to the ventral suture breaks down at maturity* (fig 
10), the anther becoming one chambered The parti 
tion wall is very thick and several-layered at the base 
but gradually becomes narrower towards the sutural 
margin of the loculus (hg 9) 

Though the observation of Mfiller and Pax* and 
Rendlo 7 of the two celled structure (2 chambered) of 
the anther loculus is significant, yet it cannot justly 
be applied to the mature anther loculus which is ora 
chambered (celled) at maturity, since the anther loculi 
of the morphologically compound stamens never fuse 
but lie side by side over the broad connective, though 
the filaments and the connectives completely fuHC 
The description of ltendle as ‘stamens 3, two 4 celled 
and one 2 celled’ is not therefore oorroct for mature 
stamens The correct description should be “stamens 
3, with two separate anther loculi m 2 stamens (on 
broad connective) and one anther loculus (on narrower 
connective) in 1 stamen , anther loculi each 2 chambered 


before maturity and 1 chambered at maturity ” This 
may be mathematically expressed as (») X (2+2)+ 
Y (2+2)+Z(2) m the beginning and («) X (1+1) 
+y (1 + 1)+Z(J) at maturity where X and Y represents 
a paired or compound stamen with 2 anther loculi 
and Z represents the odd or simple Btamen with 1 anther 
loculus — (») before maturity and (t») after maturity 

H L Chakravabty 

Royal Botanic Garden, 

Edinburgh, 10 3 1940 

1 Cogmaux A In De fcandolle’a Monograph ift, Phaneroga 
marum 3, 325 931 Pans, J881 

-In Lngter g Dag Pflanwmreieh, IV 375, 1, I 207, V, 275, 

2 1 233, Loiprig, 1910, 1824 

* Warming L Handbook of Sygtematic Botany (transl 

by M C Potter) ed II, 478 81 London. 1904 
1 Clarke C B In Hooker g f Flora of British India, II, 
004 63S London, 1879 

* Roxburgh, W Flora Tndna, III, 701 728 Serampore, 1882 
1 Pram D Bengal Plante, I, 5 14 53 Calcutta, 1003 

* Hutchinson J The Families of Flowering Plants, I, 108 

London, 1926 

> Rendle, A B The (lnnaifioation of Flowering Plants, II, 
221, Cambridge, 1988 

■ Muller, K Q U and Pax, F In Engler and Prantl’s Die 
Naturlichen Pflonzonfamilien, IV 5, 1 39, Leipzig, 1894 

•Observation*! were made on genos of microtome sections 
(12 18 M thuknegg) of the ntamens of Cucumta melo Linn 
var auperlative (Hutton g), C, sativua Linn , Lagenana vulgarw 
Her , Luffa acuUingula Roxb Momordun chamntm Linn , and 
Tndumanthf* anguina Linn , Materials were fixed in Medium 
Chromo Acetic solution or Flemming’s fluid, embedded in 
paraffin and prepared m tho usual way Hafranm dissolved 
m 80% alcohol and light green dissolved in clove oil were used 
as stains 
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Paramagnetic Relaxation—By C J Gorter, Ph D , 
Elsevier Publishing Co Inc , NewYork, Amsterdam, 
London, Brussels, British Distributors Cleaver 
Hume Press Ltd, 42A South Audley Street, 
London W 1 Cloth, 5 x 7J' pp vu+127 1947 
Price 12s 

This specialised monograph by a professor of 
experimental physics in the University of Leyden, 
Netherlands, admirably surveys the experiments) 
and theoretical work on paramagnetic relaxation, a 
subject which has an intimate connection with adiaba 
tic demagnetization, nuclear magnetic relaxation, 
and theories of the crystalline state As most of the 
original work on the physics of magnetism (arned out 
in the Netherlands lias been published in Dutch, the 
appearance of this monograph in English, by an 
outstanding authority and pioneer m the field is very 
welcome 

The introductory chapter deals with normal para 
magnetism, crystalline fields and interaction between 
magnetic ions, and paramagnetic dispersion, including 
a brief historical sketch In dealing with experimental 


methods m the next ihaptor, detailed accounts are given 
of the heterodyne beat—the calorimetric—and the 
bridge methods The results of dispersion measure¬ 
ments by these methods are analysed in the next 
chapter, while tht last two sections outline the theory 
of lattice and spin relaxation, the process of magneti¬ 
sation, the results obtained so far and the problems 
awaiting solution 

The greater part of this work was written in the 
gnm 1944 45, ‘ starvation winter ’ of Holland when the 
country was under Gorman occupation and as such 
the author had no access to the latest Russian and 
American work on the subject by Zavoisky, Frenkel, 
Cummerow and Halliday In spite of these great 
hardships and difficulties, this work, despite a few 
misspellings and slips in English and the absenoe of 
an index surveys in a compact and authoritative manner 
the highly specialised field of paramagnetic relaxation, 
offering an erudite physicist specialising m magnetism, 
a singularly intellectual relaxation 


3 K G. 



boor asntwa 


123 


September, 1949 ' 

M«n in the Modern World— By Julian Huxley M A , 
D Sc , F R 8 A Meutor Book, published by the 
New American Library of World Literature, Inc , 
New York, 1948 Pp 191 

This small volume contains thirteen essays which 
are a selection from his book Man btands Alone and 
On Living m a Revolution These range from purely 
descriptive and popular scientific articles like the Court 
ship of Animals and the Intelligence of Birds to re 
fleotive and philosophical pious like Religion as an 
Objective Problem and Philosoj hy in a World at War 
Huxley s fame as a powerful and lucid writer who 
has popularized scientific knowledge for the laymen 
has been world wide likewise his achievements as a 
biologist and teacher His greatest contribution lies, 
to quote his own words in furthering the cause of 
scientific humanism The essays collected in this 
book are more or less representative of his wide range 
of thought and are sure to enrich and refresh the mind 
of all classes of readers interested m scientific and 
philosophical ideas The publishers have done a great 
service to the reading public by making these selec 
ted pieces of his writing easily available to all 


General and Inorganic Chemistry—By J B 

Partington, MBU, D Sc , Published by Mac 
millan &Co , Ltd , London, 1946 Pp 196 
The present volume is m many respoctH an un 
provement upon the long known 1 ext Book of I nor 
game Chemistry for University Students by the same 
author Being of somewhat more advanced charac 
ter it is intended mainly for the use of Honours stu 
dents in Chemistry though the junior and Degreo 
students in universities will find it equally useful with 
the exception of some advanced sections 

The book is divided into two parts I and II Part 
I deals with General and Physical Chemistry while 
Inorganic Chemistry forms the subject of treatment 
in Part II The treatment in Part 1 in many sections 
is rather more or less condensed and hence might not 
be easily intelligible to those who have not already 
acquired a previous knowledge of the subject This 
is particularly applicable to Chapteis IX and X on tho 
Solid State and the Quantum Theory of the Atom res¬ 
pectively 

In Part II, devoted to Inorganic Chemistry, the 
elements are dealt with in tho order of their Periodic 
Groups Thu part includes more or less all the salient 
facts of Inorganic Chemutry which a Honours stu 
dent is expected to know 

A happy feature of the book consists in many 
references to original papers and literature on the 
subject, which will help the students to acquire a ful 
ler and detailed knowledge 

The book can whole heartedly be recommended 
for use by the university students for whiom it has 
been intended 

P, B, 


A Text Book of Electricity —By H G Mitchell, 
M A , B Sc, Published by Methuen & Co, 
Ltd , 36, Essex Street, London, W C 1 Fif h 
Edition, Revised Pp 646, 368 Diagrams 

Thu book is intended to provide a complete course 
in Electricity for Intermediate Science and University 
Scholarship Candidates The first chapter begins with the 
elementary definition of Electricity and the treatment 
of the subjects dealing with Electrostatics, Magnetism, 
and Current Electricity is thoroughly modern In 
the chapter on Electromagnetism, a special treatment 
of the magnetic effects oi electric currents haH been 
included fhu effect has been explained first by mag 
netic potential methods and then by current clement 
methods The latter chapters provide a detailed ac 
oount of the practical applications of clectiinty, al 
temating currents, electromagnetic waves and elec 
trical conduction Flementary ideas of Hectromcs 
and Atomic Physics have been included in a nutshell 
The book will no doubt be helpful to B be pass course 
students of Indian Universities 

B M 


Modern Text Book of Intermediate Physics, 

—By A N Banerjee lublished by Dae 

Gupta & Co Ltd , Calcutta 1949 Pp xiv -) 

656 Price Rs 6/ 

This is a new text book on General physics Sound 
and Heat and is meant for the Intermediate course 
of any of the Indian Universities 1 here an of course, 
a few such text books publithed by diflerent authors 
already available in the market but this parti 
cular new text book, mspite of some minor detects, 
seems to possess some special features lust attempt 
has been made to discuss every topic m detail os hould 
be done in every good text book, and secondly, funda 
mental topics have been explained clearly in most 
cases with the help of illustrations These two fea 
tures have made the book extremely helpful to stu 
dents of average meut Diagrams have also been 
drawn neatly to bring out impoitant featuns eflec 
tively Some topics, e g , determination of pressure 
co-efficient of gases, effect of atmospheric pressure on 
human body, etc moluded m this bock, arc not found 
m some ol the other similar text books finally, 
the typo used in printing is much larger than that used 
in other text books, which is a great udv&ntage to the 
beginners 

There is, however, much room for improvement 
which may be effected m the second edition Ihe 
page-numbering should be continuous thr< ughout 
the whole volume, more numerical examples and a 
summary should be meluded at the end of each chap 
ter and printing mistakes should be avoided more 
carefully Considering the get up and quality of tho 
paper used, the price of the book appears to be quite 
moderate 

3.C S. 
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Dictionary of Genetic*—By R L Knight, D Sc , 

PhD, A I 0 I A , Published by the Chronica 

Botanica (To , Waltham, Mass, USA, Macmillan 

and Co, Ltd, Calcutta, 1948 Pp ix + 1$3 

Price f 4 50 

This book is the second volume in the serial ‘ Lot 
sya—A Biological Miscellany ’ and is a welcome ad¬ 
dition to the long list of very useful publications made 
by the Chronica Botanica Organization through the 
able editorship of Dr Frans Verdoorn The author, 
Senior Economic Geneticist, Empire Cotton Growing 
Corporation and the Sudan Government, has com¬ 
piled terms, used both in Genetics as well as in Cyto¬ 
logy, Animal breeding and Evolution The science 
of Genetics which is comparatively young, neverthe¬ 
less is fast growing, its frontiers extending more and 
more to other branches of sciences such as Biochemis¬ 
try, Medical Science, Taxonomy, Ecology etc Consc 
quently interests in the subject is being shown more 
and more by a wider circle of people Discovery of 
a new phenomenon or a new interpretation of an es¬ 
tablished phenomenon is a common feature of the 
growing literature on this subjeot with the result that 
new terms are being coined every now and then Di- 
IFerent authors have also, not infrequently, used di¬ 
fferent teims for explaining the same phenomenon 
The American and European Schools use two different 
terms, ‘Allele’ and ‘Factor’ respectively for the same 
purpose Iho distinction between the terms ‘Allele’ 
’Factor’ and ‘Gene’ is not clear in this book We do 
not ascribe material entity to ‘Factors’ or Alleles’ as 
we do to ‘Genes’ The author has similarly pointed 
out the difficulty with regard to the use of such terms, 
‘Centromere’ 'Ktnelochore, Spindle attachment region', 
'Primary constriction' etc , all meaning the same thing 
While by 'Accessory Chromosomes the author has 
meant sex chromosomes, Hakansson and others have 
used it to mean a special type of ‘Fragmont Chro¬ 
mosome’ which lias no relation m the diffeientiation 
of sex One often has to hunt up books and litera¬ 
ture to find out the exact meaning of genetical teims 
and all ooncemed will receive with great relief the 
timely appearance of this book 

In a book of this kind it is obvious that many 
terms would require some explanation and in this 
respect it is not well balanced Certain terms, we 
find, are well explained whereas others like 'Incom 
patibilily,' 'Endosperm and 'Nucleolus' remain some 
what obscure The term ' Incompatibility' has been 


Voi. 

used in a rather narrow sense It may be noted that 
there are various degrees of incompatibility even m 
flowering plants The term 'Nucleolus’ has been mere¬ 
ly stated to be a darkly staining body within the nuc¬ 
lei of most cells Surely, this explanation is inade¬ 
quate for the term We would have welcomed the 
treatment of terms like ‘Spireme’ and ‘ Telosynapstd’ 
m some detail, these terms have some historical sig¬ 
nificance Regarding the term Nucleoprotem it would 
have been better to explain its chemistry and its dis¬ 
tribution within the cell There are also certain terms 
which by their present explanation are not clear or 
arc liable to be misunderstood Under ‘ Apogamy’ 
for instance it has been mentioned that the typical 
embryo is developed by the fusion of two “embryo- 
sac cells” 1 Under ' Embryosac Mother Cell' it has 
been said that one of the four cells after tetrad divi¬ 
sion develops into the embryosac This is only par¬ 
tially true, because all the four cells may take part 
in the dev elopment of the Octo nucleate embryosac 
'Fixation' has been described to be a “procoss of kil 
ling and coagulating a cell by means of Home physical 
and chemical agency This meaning is not at all ac¬ 
curate with reference to a plant cell with a cellulose 
wall "Genome', is not merely a chromosome comple¬ 
ment of a gamete as stated, as this would not hold 
good in case of polyploid plants This term has been 
always used with reference to the basic set and hence 
require further explanation 

The moaning is not clear under 'Haldane’s Law ’ 
There appears to be a mistake in the definition of the 
term ‘Matrix ’ It is certainly not the peripheral and 
more stainable portion of a chromosome as is stated 

There are altogether eight appendices containing 
useful formulae ami tables for statistical analysis of 
genetical data The last two contain ‘International 
Rules for Symbolizing Genes and Chromosome Abbera- 
tions’ and ‘Distances Recommended to avoid Seed 
Contamination’ respectively 

It is hoped that some of the mistakes and obs¬ 
cure explantions referred to above would be attended 
to in the next edition of this book It is not surpri¬ 
sing for a work of this nature to contain such mistakes 
in its first edition The author himself has expected 
a few {vide his note in the preface) Inspite of these 
limitations I have no hesitation in reoommonding the 
book to all who are interested in biological scienoe 


P B. 
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IMPASSE IN INDIAN AGRICULTURAL RESEARCH 


A TTENTION of the policy makers m our Govern 

ment, agricultural scientists m the country and 
of the thoughtful section of the public is invited to 
an article published elsewhere m this issue, on the 
organization and operation of agricultural research 
under the auspices of the Government of the Uni 
ted States of Amerioa Research expansion of soien 
tific knowledge is the basis of progress in increased 
output of agricultural commodities and industrial 
produce The increased production of agricultural 
commodities issues from the application of new 
knowledge gained m the laboratory and the ex 
penmental farms by groups of devoted scientific wor 
leers The set up that the U S Government mam 
tains for the purpose of solving many problems 
currently facing agriculture of that country and for 
discovering new knowledge to advance agricultural 
prosperity, is sure to prove an interesting study, 
which will provide many ideas as to how we in 
India can remedy many defects in our existing agri 
cultural research structure in order to revitalize the 
country’s agriculture and to help solve the many 
pressing problems that faco it The security and the 
prosperity of our Indian Union and our survival as a 
nation will depend upon the extent and the speed with 
which we can discover new knowledge and harness the 
same to produce two blades of grasses where one grew 
before, and to conserve whatever we produce 

How muoh application of modem scientific and 
technical knowledge can revolutionize the agrjcul 
ture of a country can be judged from the following 
lines quoted from the ‘Report of the Secretary of Agn 
culture, 1947’ of U S A 


"Survey of American Agriculture 


._ _ t practically to a Technical Bevcta 

(ion In IMS the production rraa S3 per cent greater 

than the average for the yeers 1030 1030 About three-quarter 
of the increaae resulted from technol ogi cal developojetiU, only 
coe-fourth may be attributed to the exceptionally favourable 
w*etoer of the wartime and early poet-far yews." 


Calculated in money values, three fourth of this 
33 per cent increase m agricultural production amoun¬ 
ted to 7 billion dollars (or over 3300 crores of devalued 
Indian rupees, within the period specified) increase m 
the national (agricultural) income of the United States, 
just within a span of a decade This surely repre¬ 
sents a big dividend on the 31 million dollars that 
United States is expending annually on research 
activities 

One of the salient features in the agriculture re¬ 
search set up of USA is what is known as the Re¬ 
search Bureau each Research Bureau is concerned 
with a particular branch of agricnltuial science The 
naming of the Bureaux indicates the field of their re 
search activities Undei the U S Department of 
Agriculture—there are 8 big Bureaux, tnz , Bureau of 
Agricultural and Industrial Chemistry, Bureau of Ani 
mal Industry, Bureau of Dairy Industry, Bureau of 
Entomology and Plant Quarantine, Bureau of Human 
Nutrition and Home Economics, Bureau of Plant 
Industry, Soils and Agricultural Engineering and the 
office of Experiment Stations Besides the above, 
smaller research units are located in other services, 
notably the Research Division of the Soil Conserva¬ 
tion Service and the Forest and Range Research Bran- 
oh of the Forest Service 

The work of a Bureau is next divided into a nun 
ber of ‘ Divisions’ on commodity basis, there being 
separate Research Divisions concerned with cereals, 
forest crops, fruits, vegetables, etc Besides these, 
there are a limited number of Divisions under each 
Bureau mainly per forming routine and procedural 
functions, such as information and publicity, library, 
financial matters, etc This relieves the Research 
Divisions from being preoccupied with routine admi¬ 
nistration and procedural matters 

In the present agricultural set-up in India, the 
higher posts are saddled with a lot of administrative * 
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sad other routine and procedural matters, too much 
of their own tune as well as those below them are spent 
on preparing reports and the functioning of the bu 
reauoratie machine They cannot find time for re 
search In course of tune they lore by and by all 
earlier zeal for original investigations, independent 
thinking and initiative and ultimately add themselves 
to be a few more spokes in the wheel of the bureau 
oratio machinery 

This situation calls for urgent remody if any pro 
ductive anil fruitful research is the aim of our agncul 
tural departments, both Central and Provincial Sci 
entifio positions should be relieved as far as practicable 
of routine administrative duties, and it should be 
the policy of the Government to encourage a man s 
scientific productiveness rather than his ability to 
get along with his superiors and his capacity to fit 
comfortably into a set pattern If a man fits it—well 
and good, and nobody will ever worry about the fact 
that he likely is not the most brilliant man in his field 

Another situation very much noticoable in our 
agricultural research structure as in several other 
fields of our national life, is the lack of co operation 
between the different reseaich units Co operation 
in spirit and co ordination of research activities should 
be actively encouraged by all possible means It 
has long been recognized that advancement of prac 
tical agriculture needs simultaneous attack from so 
veral angles, this, therefore, presupposes the active 
co-operation of all the units The Agricultural Research 
Administration was therefore, created in 1942 as 
on agency under the U S Department of Agriculture 
in order to assist in the over all planning and co ordi 
nation of all research carried on by the several mdepen 
dent Research Bureaux, m order to make the most 
effective and economical use of research facilities, 
funds, and available technical personnel Now all Re 
search Bureaux doing biological, chemical, physical and 
agricultural engineering research are placed under the 
charge of this unified Administration Those who 
are in touch with the progress of agricultural research 
activities in the United States know how considerably 
this Research Administration has been able to bring 
about effective co ordination m research activities 
among the different Research Bureaus Bo much has 
been its success that the U 8 President’s Scientific 
Research Board in its * Report to the President” (1947) 
paid considerable attention to finding means of bring 
ing about such effective co-ordination, and avoidance 
of unnecessary duplication m the research programme 
under the several departments of the U S Government 

In the circumstance of our chronic shortage of, 
research appropriations, of research equipments and 
related facilities, and of available technical personnel 
of high ranking capacities, India s need for the 
creation of such a unit as the Agricultural Re 
search Administration for bringing about much need 
ed effective co ordination of the various phases of 
agricultural activities *n the country is very unpera 
tive, if we are to ensure that every pie of the poor- 


man’s tax is to be utilised in the most fruitful and 
productive manner A simple illustration will bring 
out the situation dearly to improve the milk supply 
m the country better herds of cow need be raised thro¬ 
ugh breeding with high quality stocks The new breed 
of oows rowed should next be ensured of proper type, 
quality and adequate supply of feed These need 
simultaneous investigations Dy plant scientists to help 
availability of proper type of feed or to hybridize new 
varieties of forage crops preferred by the new breed 
of the herd To determine the effect of different type 
of feed on the yield, quality and fat content of mine, 
the oo operation of the nutrition chemiBtB is called 
for Industrial chemist oomes to play his part if 
wo are to assure that milk products, such as butter, 
etc arc prepared and preserved in the best manner 
Veterinary personnel cannot be left out of the picture 
as the improved breed of cattle will need oonBtant 
attention to save them against numerous diseases 
and infestation by many insects To study the ha 
bits and biology of insects infesting the oow, services 
of entomologist becomes essential, and so on 

8u when a now project of work is undertaken 
there should be means to set in motion investigations 
on the related phases of the central problem, because 
solution of one phase of the work without solving the 
other phases, though minor, will not be prrductive 
in the long run Such simultaneous attack on a pres 
Bing problem can only be effected if there be created 
an organization with powers to co ordinate work in 
the laboratories, say, of the animal husbandry, ve 
ternary, entomology agronomy, and agricultural che¬ 
mistry branches of the Central Ministry of Agriculture 

Organization of agricultural research in India 
is, of course, recent in origin but the disquieting fac 
tor is that it is not showing signs of a premising and 
useful career In 1903 a Central Agricultural Insti 
tute was established at Pusa, Bihar The present 
Indian Agricultural Research Institute at New Delhi 
is its successor This institute has once done very 
important work m the field of entomology plant di 
seases, etc , but with a few exceptions, we do not find 
now that brilliant galaxy of workers that once ador 
ned its desks After the Bihar Earthquake of 1934, 
when the buildings of the Puea Institute were severely 
damaged, the Institute was removed to Delhi through 
the zid of the late Sir Fazli Hussain Member, Education, 
Health and Lands, Government of India and a few over 
zealous bureaucrats, against the almost unanimous 
opposition of all groupB of Indian scientists After 
that, like all scientific research institutes of Govern 
ment at Delhi, this has remained an anaemic plant for 
a long time It is a happy sign to note that with¬ 
in the past few years a promising group of workers, 
who have established their reputation as first rate in¬ 
vestigators under university atmosphere, have been 
recruited for the Institute It is hoped that they will 
be able to break the impasse and help to oreate an at¬ 
mosphere so essential for productive and fundamen¬ 
tal research, which is the object of the Indian Agri¬ 
cultural Institute Three other noteworthy tostfttt- 
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tion# of (he above type are the Indian Veterinary Re 
search Institute at Iaatnagar and Mukteawar, Indian 
Dairy Research Institute at Bangalore, and the Forest 
Research Institute at Dehra Dun 

The Indian Council of Agricultural Research 
established in 1929 is another very important organi 
cation in the agricultural research structure of the 
country Its object is to initiate, organize and finance 
research Twenty years have sinoe elapsed, but we 
do not find much productive 01 fundamental esearch 
to its credit exoept the establishment of a few commo 
dity stations under its auspices Some of the oommo 
dity stations are doing very useful work, while a few 
still exist m the confines of the secretariat buildings 
with no laboratory of their own There is a laok of 
co-ordination of work of the different commodity sta 
tions Another line of its aotivity is the financing 
of research schemes in the Universities, privately 
endowed laboratories or under the provincial ugn 
cultural departments Most of thoio schemes are on 
a basis of 2 to 3 years duration and there is indica 
tion that grant of such finance is bestowed not always 
on tho intrinsic capacity of the man to b8 m charge 
of its guidance but on the position he happens to oo 
oupy or on tho political hold he has had, or even by 
way of patronizing This situation calls for urgent 
remedy Instead of initiating research scheme of 2 
to 3 years duration it would be a hotter policy to fi 
nance investigations in tho University or elsewhere 
whioh have already produced convincing results and 
is pregnant with further possibilities but is hampered 
by want of funds 

Quality of scientific research m the country has 
evoked criticism from many responsible quarters 
Even our Prime Minister dwelt on this subject in his 
speech at tho Indian Institute of Science, Bangalore, 
several months ago What has been said of other 
sciences is applicable to even a greater extent on the 
quality of agricultural research in the country Those 
who enter into Government Research Institute after 
having experience of work in University Laborato 
nes badly feel the absence of “research climate ’, eva 
luation of a worker in a Government department is 
made not on tho basis of his independent thinking and 
hu talent in initiating new ideals, but by his submis 
sion to the existing affairs of things Added to such 
organizational limitation, the young enthusiast finds 


himself burdened with domestic and social commit¬ 
ments in his limited monthly emoluments The rod 
tape of Government departments with its unending 
files, allurement of administrative post with greater 
power and higher emoluments that go with it—all 
make an alluring “grave” for many of our brilliant 
young investigators 

While every endeavour must be made to remedy 
the many existing defects some of whioh have been 
discussed above, it should bo admitted that the pre¬ 
sent agricultural organization at tho Centre or the pro 
vinces are too small to adequately handlo the many 
pressing problems that face the country s agricul¬ 
ture Agriculture is much more developed m the 
United States, the cultivator has much more private 
resources and has often more educational background to 
profit by common knowledge, and even then to help him 
the United States Department of Agriculture maintains 
an army of over 7500 technical personnel for research 
alone and currently expends over 31 milbon dollars 
a year for research Expenditure by typos of re¬ 
search is as follows fundamental research—$ 2 4 
million, developmental research—$ 4 4 million, back¬ 
ground research—$ 10 7 million, and applied research 
—t 13 7 million No comparable figures of technical 
personnel or of expenditure for research activities 
or by types of research at the centre (or in tho pro¬ 
vinces) are available But they must bo very small 
compared with the task that faces the country 

Major agricultural advance can accrue only after 
we have gained much more knowledge concerning, 
the fundamental biology of our crop plants and farm 
animals Great advances in field and soil practices, 
control of pests and plant diseases, mechanization 
of fanning operations, and plant improvement have 
already been made m many progressive countries 
There is hardly any doubt that our stability and future 
well being as a nation will largely depend on our ability 
to harness such knowledge m improving the agricultural 
production in the country, where 75 percent of the 
population is directly dependent on agriculture and 
where population is increasing so rapidly that 
without concurrent increase in agricultural production 
it would mean more impoverishment of (ho existing 
very low level of diet, let alone increasing the standard 
of nutrition and living for the masses 
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ORGANIZATION AND OPERATION OF AGRICULTURAL RESEARCH 
IN THE UNITED STATES 


J C 

’’PHE key to the prosperity that obtains today 
A in the United States of America is to be found 
in her reliance on research m physical, biological 
and techmoal sciences to achieve new results and to 
make ‘the best still better 1 ’ What research has been 
able to aohieve for that country can bo gauged from 
the authoritative statement quoted below 

“The processes and machine* we use in our factories the 
ways in which we raise and preserve our food, all derive from 
theoretical discoveries in the various srienoes. The techno 
logy in Which we excel and which has transformed us m some 
80 years from a backward agricultural nation to a world power 
rests upon progress in the basic sciences Only through re 
search and more research can wo provide the basis for an ex 
ponding economy, and continued high levels of employment * 
(P 41- 

In 1947, 1160 million dollars were expended in 
the United States on research (excluding atomic oner 
gy which spent nearly 700 million dollars) Of theRe 
Federal Government expended 625 million dollars, 
Universities 45 million dollars, industries 450 million 
dollars, and other 40 million dollars The application 
of the new knowledge thus gained in the laboratories 
to the production of new and better types of agricul¬ 
tural and industrial cammodltieB and their effect on 
the economy of the country is reflected in the ever 
increasing standard of living of the masses of that 
oountry The present article will, however, be limi 
ted, understandably, to a brief account of the U S 
Government 

Agricultural Research under U S Government 
Agricultural research carried under U S Government 
is under the direct charge of the U 8 Department 
of Agriculture In the Act establishing the US l)e 
partment of Agriculture in 1862, the U 8 Congress 
laid, wisely enough, special emphasis on research and 
charged that 

“the general designs and duties (of the U.S Department 
of Agriculture) shall be to acquire and to diffuse among the 
people of the United States, useful information on subjects 
connected with agriculture m the most general and compre 
honstve sense of the word ” 

As Buch, it is natural for the Department to lay 
great emphasis on research, research, therefore, forms 
a major function and is intimately associated -with all 
other functions and has a direct bearing upon virtual¬ 
ly all other activities of the Department 

Types of Research Until a decade ago, physi- 
cal and biological research in the Department has 
been almost entirely applied and developmental to 

’gcMooe sad Public Policy, Vol 1 A Program for the Na 
tion. A report to the (U.8) prssidsDt by John R Steel 
mw, C h a irman, The (US) Presidents Scientific Research 
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meet current needs of the farmers and the agriculture- 
based industries The various research Burea s of 
the Department met the normal and anticipated needs 
in those respects 

But special organisations have later been set up 
exclusively to raoet special needs An outstanding 
example is the establishment m 1938 of 4 Regional 
Research Laboratories dedicated to the discovery of 
new industrial uses for surplus farm commodities which 
were crushing the farmers and plaguing the U S na¬ 
tional economy m mid 1930’s Five million dollars 
are currently expended on research on such phases of 
work m the Regional Research Laboratories under 
the supervision of the Bureau of Industrial and Agri¬ 
cultural Chemistry 

During recent years nearly equal emphasis is be 
ing placed m the United States on basic and funda¬ 
mental research The Bankhead Jones Act of 1935 
specially provided for the establishment of field labo¬ 
ratories for long range basic or backgrrund research 
Nine laboratories were soon established 3 of these labo 
ratones are devoted to special crop problems, 2 on spe¬ 
cial soil problems, and 4 on special Inestock problems 
The Regional Research Laboratories and the Bank- 
head Jones laboratories are under the general mana¬ 
gement of the appropriate research bureaus 

Research Agencies under the Department Nearly 
all research activities of the Department is performed 
by the research bureaus of the Agricultural Research 
Administration The naming of the bureaus, enu¬ 
merated below, indicates the principal lines of acti¬ 
vities they are directly concerned with, as such no 
space will bo wasted to add additional explanation 

(а) Bureau of Agricultural and Industrial Chemistry 

1 Northern Regional Research Laboratory at 
Peoria (Illinois) 

2 Southern Regional Research Laboratory at 
New Orleans (Louisiana) 

3 Eastern Regional Research Laboratory at Wynd 
moor (Pennsylvania) 

4 Western Regional Research Laboratory at 
Albany (California) 

(б) Bureau of Animat Industry 

1 U 8 Regional Swine Breeding Laboratory at 
Ames (Iowa) 

2 US Regional Sheep Breeding Laboratory at 
Dubois (Idaho) 

8 US Regional Laboratory for Improvement 
of Vitality of Poultry at East Lansing (Miohi- 
gan) 

4 US. Regional Animal Disease Laboratory at 
Anbum (Alabama) 

(e) Bureau of Dairy Industry 

(4) Bureau of Entomology and plant quarantine 
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(«) Bureau of Human Nutrition and Romo Economic* 

(/) Bureau if Plant Industry, Soil*, and Agricultural 

Engineering 


to) 

(ft) 

(*) 

() 


2 

3 

4 
ft 


U S Regional Salinity Laboratory at Rover 
aide (California) 

U 8 Regional Plant Soil and Nutrition Labo¬ 
ratory at Ithaca (New York) 

U S Regional Pasture Research Laboratory 
at State College (Pennsylvania) 

U 8 Regional Vegetable Breeding Laboratory 
at Charleston (South Carolina) 

U S Regiohal Soyabean Laboratory at Urbana 
(Illinois) 


Office of Experiment Station* 

Forest Service* 

Sotl Conservation Service* 

Production and Marketing Administration* 


The work of a Bureau is next divided into a num 
ber of Divisions and the divisions into a number of 
‘Sections ’ There are 2 kinds of Divisions under 
each Bureau a limited number of Divisions under 
a Bureau is mainly concerned with administrative 
and procedural matters, vtz , Divisions of Adminis 
tration and Personnel Management, Division of Fi 
nance, Division of Information, Division of Library 
etc , are known as Service Division the second catt 
gory is concemtd exclusively with research and is 
known as Subject Matter (or Research) Divisions 
such as Division of Cereal Crops and Diseases, Divinon 
of Mycological Collections and Disease Survey, Dim 
sion of Farm Power and Machinery, Division of Me 
chamcal Processing of Farm Products, Division of 
Biologically Active Compounds, Division of Phyto 
chemical Research, etc , etc 

Depending on the size of the Bureau there arc 
2 to 5 Scrvue Divisions and 10 to 20 Subject Matter 
Divisions under eaih of the Bureaus 


cultural commodities for the development of critical 
or strategic materials then in short supply, such as, 
penicillin, allengemc properties of vaccines, special 
cellulose pulps for gas mask filters, dehydration of 
fruits and vegetables for overseas armies, etc 

In peace time the Bureau s research is mainly 
directed to the utilization of impending or currently 
surplus commodities such as cotton, potatoes, and 
wheat, and utilization of agricultural residues and wastes 
such as straw vegetable and fruit cannery wastes, 
poultry feathers, etc , and also tho development of 
improved equipment and processes for the purpose 

The research activities under the Bureau may be 
classified into major research fields as under 

Chemistry About 412 persons half of them 
professional workers were engaged and over 1 75 
million dollars were expended in 1947 on chemical 
research Some of the major lines of investigations 
comprise (t) chemical finishing of cotton textiles (in 
pilot plant scales) through impregnation with chemicals 
to improv e texture, quality and durability (it) isolation, 
identification and evaluations of oils proteins and car 
bohydratcH of peanut, soyabean, casein, milk whey 
proteins, etc designed to their industrial utilization 
in the shape of fibres emulsions, gels, and adhcsivcR 
(m) development of new industrial uses for staich 
and dextrose obtained from corn wheat and other 
cereals, (it) research on utilization of carbohydrates 
as resin coatings, plasticizers and elastomers etc, 
and (e) research on plant enzymes in relation to ripen 
ing processes for their possible utilizatnn to hasten 
the ripening of citrus fruits and grains to make the 
fruits sweetor and the grains to store longer and 
better and to increase the latter s malt potency 


Principal Lines of Research Activities 

It is impossible in an article of this naturo to give 
a detailed account even of all the principal items of 
current research activities of the research agencies 
under the Department However, an attempt will be 
made below to mention in broad outlines some of tho 
major and important items of researoh activities under 
the respective agencies 

Bureau of Agricultural and Industrial Chemistry 

It is one of the major researoh bureaus of the 
Department Its principal lines of work comprise 
chemical, physical and engineering research into the 
properties of farm commodities ana to the development 
of new and wider industrial, food, and feed uses for 
agricultural commodities 

During the World War II, the activities of the 
Bureau was mainly directed to the utilisation of agri 


Chemical Technology Research is designed to 
the development of new processing techniques in order 
to help retain colour, flavour and nutritive value of 
processed fruits and vegetables Considi rable atten 
tion is boing given for the post few years t n ntethpds 
of quick fret zing of fruits and vegetables which arc 
currently receiving favours with the farmers and tho 
consumers in tho United States 

Nearly 0 1 million dollars were spent in 1947 on 
such phases of investigations 

Chemical Engineering Most of its activities 
are designed to developing production methods under 
pilot plants scheme of promising results obtained in 
laboratory scale Another line of work Is research 
on the production of synthetic fuels from agricultural 
and forest Pommodities (although investigations of 
svnthotio liquid fuels from coal and oil shales are under 
the Department of Interior) 


♦These are not primarily researoh agencies, but oarry on 
a considerable researoh and investigatory work principally 
an phykioal eoienoee to far aa they relate to the efficient die 
charge of tfaeir program of adminu*f*th4, operating and eer 
yioa duties. 


Investigations are in progress in the Northern 
Regional Laboratory to develop a process to obtain, 
fermentable sugars from agricultural wastes for prcduc 
tfon of liquid fueU. A survey of available agricultural 
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wastes for saoohanfioation shows that there are suffi¬ 
cient oomoobs and other crop residues currently avail 
able in the United State* to feed 15 synthetic fuel 
plants each using 103 000 to 200 000 tons of ugncul 
tural wastes and with a combined production capacity 
of 170 million gallons of synthetic fuel 

Microbiology The major lines of work under 
this head is the development of new fermentation pro 
cesses for the production of industrially important 
chemicals and the maintenance of a culture collection 
of micro organisms 

Blended Research Nearly 40 per cent of the total 
budget of the Bureau is spent on research combining 
the above types in order to advance the utilization 
farm commodities 

Regional Research Laboratories Nearly 90 per 
cent of the investigations of the Bureau is carried at 
one or other of the 4 Regional Research Laboratories , 
the latter are located in the 4 major agricultural re 
gions of U S A and each is primarily concerned with 
research on the industrial uses of farm produce of the 
respective agricultural region of the United States 

Northern Regional Research Laboratory, located 
at Peoria (Illinois), is engaged to finding new industrial 
uses of corn, wheat, other cereals, soyabeans and other 
oil seed crops, agricultural residues such as straw and 
stalk 

Southern Regional Researoh Laboratory located 
at New Orleans (Louisiana) concerns itself on similar 
studies relative to cotton, sweet potatoes, ground nut 
and other oil seed crops mainly grown in that region 

Eastern Regional Research Laboratory located 
at Wyndmoor (Pennsylvania), is engaged on investi 
gations on such crops as tobacco, potatoes, apples and 
other fruits and vegetables, tanning materials, hides 
and skin, milk products, and animal fats and oils 

Western Regional Research Laboratory, located 
at Albany (California), ib devoted to research in respect, 
principally to fruits, vegetables, alfalfa, poultry 
and by products 

Besides applied research on the above principal 
commodities, important basic research is being carried 
on antibiotics In fact Northern Regional Research 
Laboratory is one of the independent discoverers of 
polymyxing which has been found to be highly effective 
against plague, typhoid, undulent fever, one type of 
pneumonia bacteria under experimental conditions 

The Western Regional Research Laboratory is 
now engaged in the production and evaluation of the 
antibiotio, Subtilin, potentially effective against a 
bovine mastitis, nokettsial infection, tropical ulcers, 
etc 

Bureau of Animal Industry Researoh under tbs 
Bureau is concerned with animal husbandry and produc¬ 


Tot is. No.« 

tion and protection of farm animals (except dairy 
cattle) against diseases, and also administration of 
Federal Meat Act 

Animal Husbandry and Production Studies Re¬ 
search in this Bureau relates to breeding, stock improve¬ 
ment, foeding, management of farm animals, fur-bearing 
animals, poultry and improvement in the technology 
of animal products 

Animal Diseases Studies Many million dollars’ 
worth of potential leather, bacon, steak livers are lost, 
as in any other country, m the U S A every year A 
major item of research is directed to the prevention 
and cure of brucettosis (contagious abortion) among 
livestock This disease takes a toll of about 50 million 
dollars’ worth of potential livestock every year 

Another line of major investigation is concerned 
with protozoan and helminth parasites of livestock 
and poultry 

Other lines of research are directed to control the 
bacterial and fungal diseases of livestock and poultry 
and to developing drugs for treating animals infested 
with external parasites 

Bureau of Dairy Industry The research programme 
of the Bureau is directed to promoting the growth 
and increasing the efficiency of the dairy industry in 
that country The following are the major categories 
of research 

Breeding and Management Studies Improve¬ 
ment in producing ability of Beltsville Holstein herd 
is being made through the continuous use of production- 
proved sires 

Very encouraging results have been obtained 
towards development of breed of heat resistant dairy 
cattle suitable for herding under the climatic conditions 
of the Southern United States, particularly the extremes 
of heat and humidity along the Gulf Coast Two bulls 
and 2 heifers of Red Sindb (Brahmin cattle) breed were 
imported into the United States in 1940 and they were 
crossed with Jersey breed to impart to the Red Sindb- 
Jersey calves the resistance to heat, pests and drought 
of the Indian breed with the dairy qualities of that 
oountrv s domestic dairy cattle 

Mastitis is a very common malady among dairy 
herd Research directed to the improvement, manage 
ment methods and application of penicillin have proved 
effective in controlling mastitis among the experimen¬ 
tal herds 

Nutrition and Physiological Investigations Most 
of these studies are directed to discovering the nutri¬ 
tional and physiological factors which control the 
growth, development and quantity and quality of 
yield of cows and calves Results of recent investi¬ 
gations in the Bureau have shown that (t) oows produce 
equally well on less protein diet than ordinarily reco¬ 
mmended, (»») that individual oows differ in their res¬ 
ponse to thyroprotein feeding, (in) that dairy heifers 
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oouM be successfully raised on roughage alone from 
10 months of age to calving time, (tv) that oom silage 
feed as sole roughage u adequate for growth reproduc 
tion and production of milk, (o) that alfalfa silage or 
barn-cured hay gives more milk per acre than held 
cured hay, and (vt) that 6 year pasture and crop rota 
tion system gives better yields than permanent pasture 
etc 

MUk and Dairy Products Investigations Research 
under the head is aimed at improving the techniques 
of manufactures and improving the quality of dairy 
products and finding industrial uses for dairy by 
produots Recent studies have shown that oxidized 
flavour of the milk is developed in storage when the 
milk contains air, the oxygen of the latter reacts with 
the vitamin C present in fresh milk forming dehydro 
asoorbio acid, which develops the off flavour Experim 
ents have shown that oxidized flavour can be prt\ tnted 
by adding asoorbio acid or removing the oxygen by 
spraying the warm milk into a chamber undor high 
vacuum (deaeration), or by doing both 

Other major lines of research are those concerned 
with developing processes for recovering proteins frrm 
cheese whey and of making protective coating materials 
from lactio acid 

An efficient method has recently been developed 
by the Bureau for fermenting lactose (milk sugar) 
in whey to ethyl alcohol This will help industrial 
UB6 of huge quantities of whey produced as by product 
in cheese and casein factories anc help solution of 
enormous quantity of whey wastes 

Bureau of Entomology and Plant Quarantine 
The Bureau carries on investigations cn insects, gives 
advice on how to control or use them, control and pre 
vent the spread of injurious agricultural pests and 
diseases in oo operation with btates and local agencies 
and administers the Federal Plant Quarantine Acts 

The main lines of research include, among many 
others, the following 

Insect Investigations These include varied field 
of studies including the identification, classification 
life history and habit studies, of injurious agricultural 
and household insect pests with a view to aid in their 
effective control 

Insecticide Investigations These include the test 
on laboratory and field scale of known insecticides 
and the extraction of new and deadlier insecticides 
from plant sources or synthesis of new ones 

One of the most reoent achievements by the Bureau 
scientists (in oo operation of the Bureau of Agricultural 
and Industrial Chemistry) is the chemical synthesis 
of pyrethrin, the effective factor of the natural pyre 
thrum extracts 

Bee Culture Investigations Research under this 
head » directed to eliminate or rfduoe bee diseases 
—particularly the deadly Am er ic a n foulbrood - for 
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improving apiary management and artificial insemi 
nation to develop strains of superior breeds of queens 
Feeding of suHathi azole with sugar syrup has proved 
effective in retarding the gemination of American 
foulbrood spores mjested by the bee larvae until the 
latter have passed off the susceptible period Arti 
fiually inseminated queen bees have shown high rests 
tancc to the American foulbrood disease 

Bureau of Human Nutrition and Heme Economics 
Two major lines of research under the Bureau comprise 
investigations on (i) the basic human needs for food, 
clothing housing, and other goods and services, and 
(it) relative utility and eoonomy of available goods to 
meet basic human needs 

The Bureau s research programme include (a) 
studies on nutritive value of different items of the diet 
and how people of lower income brackets can have a 
balanced diet in thur current level of income, (b) studies 
on the comparative utility and cost of fabrics and 
garments and improvement in the case of fabrics to 
ensure longer service, (c) studies directed to aiding 
families of lower income group with selection, care 
and use of household equipment, (d)studies to determine 
the better planning and design of cheaper houses, and 
(e) studies in co operation with manufacturers, to 
improving performances of common household equip 
ments and home canning gadgets and their care 

Bureau of Plant Industry, Soils, and Agucvltutal 
Industries this is the largebt of all the research 
bureaus Over J 80C workers were engaged under 
its different projects in 1947 with a total appropriation 
of more than 7 million dollars Of these 5 million 
dollars were spent on applied and developmental 
researt h while the rest 2 millon dollars were spent on 
background lcsearch 

The Bureau s research programme falls under 
the following three major heads (*) improvement m 
crop production, (»») classification and improvement of 
soils, and (ui)eiigineering problems connected with crop 
production primary processing and improved design 
and construct!! n ot faim machines and taini biddings 
Some of the principal lines of research are 

New crops Introduction Soybean is one of the 
introduced crops that in performance and utility has 
surpassed even the fondest hopes of the early pioneers in 
plant introduction One of the most versatile products 
of American agriculture, its uses inolude products used 
as livestock feed, humfin foods, edible and industrial 
oils, shortening margarine, paints, varnishes, adhesives 
soaps plastics, vegetable fibre, printing ink, synthetic 
rubber, etc 

In 1946, farm value of the soybean crop was esti 
mated at over 500 million dollars, over 150 mills are 
currently engaged in processing the soybean for oil 
meal alone, providing direct employment to many 
thousand of workers Other notable introductions an 
alfalfa and tung ojd nut trees. 
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The Bureau spent over 74,000 dollars in 1947 on 
work related to foreign plant introduction 

Production Breeding Disease, and Quality Investi¬ 
gations Research projects are designed to develop 
varieties of crops and fruits that will escape production 
hazards, resist diseases and pests better, withstand 
drought 

Handling, Transportation, and Storage of Fruits 
and Vegetables Investigations One of the major 
items m the research programme of the Bureau is eon 
cemed with the improvement m the methods of har 
vesting, packing, shipping, storing and refrigeration 
of fruits, nuts, and vegetables, to maintain maximum 
quality from time of harvest until they reach the 
consumer 

Over 250,000 dollars were spent in 1947 on such 
items of research 

Plant Diseases Investigations Besides trials of 
different fungicides to determine the most effective 
method of plant diseaso control, the Bureau has recently 
started a Disease Forecast and Information Service m 
respect of a few important crops This serves as an 
warning to farmers through radio, telephonic or press 
mossages of any expected outbreaks of diseases They 
enable the farmers to keep in readiness to applying 
the required dusting or spraying of fungicides A 
large sum is thus saved to the farmers as they can now 
do away with routine sprayings, which mean only 
wastage of material and money when no epiphytoties 
oocur 

Weed control Investigations Research is directed 
to testing and evaluating available herbicides m oradi 
catmg noxious weeds and the residual effects of such 
herbicides and flame throwers and other methods of 
weed control on the soils 

Miscellaneous Plant Science Studies Invest! 
gations on the nutrition and manner of utilization of 
fertilizers through the use of isotopes The radioac¬ 
tive phosphate used differs from the ordinary fertilizer 
phosphate in that it gives off radiation wherever it 
goes in the soil or throughout the various plant parts 
In the detector used (Geiger counter ) this tracer phos¬ 
phate, wherever it is, literally rings a bell, indicating 
its movement and also make it possible to determine 
where the plant had obtained the phosphate it has 
used—whether from the store of phosphates already 
present in the soil or from the doses of "tagged” radio 
active materials This is opening a vast field of insight 
into the physiological processes m plants 

Office of Experiment Stations The office of Experi¬ 
ment Stations does not carry any research itself nor it 
has any laboratories under its direct management 
But it plays a very important part in the research 
Activities of the State Agricultural Experiment Stations 
Its function is to administer Federal grants for re¬ 
search in agriculture and rural life made available to 
the Agricultural Experiment Stations of the 48 States 
and the United States territories of Hawaii, and Puerto 


Rioo through annual congressional appropriations under 
the provisions of Hatch, Adams and Purnell Acts. 

The Agricultural Experiment Stations are located 
in the States or territories, at least one in each of 
them and was established as a part of the land grant 
colleges (usually of an university status, where the 
leading object is to teach such branches of learning as 
are related to agricultural and the mechanical arts) 

In 1947, over 20 million dollars were expended 
by these State Agricultural Experiment Stations 
13 million dollars were uppopnated by the respective 
States or territories, while the remaining 7 million dol¬ 
lars were met from the Federal Funds under the above 
Acts 

The office of Experiment Stations does not dictate 
what rest arch projects are to be undertaken at any 
of the States Agricultural Experiment Stations but 
merely ‘ indicates probable research lines of importance, 
acts as a clearing house of information and exchange 
of ideas and especially coordinates the work of the State 
Agricultural Experiment Stations with the activities 
of the U S Department of Agriculture 

It encourages co operation and suggests eo operativ e 
research among tho State Agricultural Experiment 
Stations to promote solution of problems that extend 
outside the borders of any one State and which are 
beyond the means of any ono State to solve all by 
itself During the review of research projects sub 
mitted by the States for formal approval, the 
Office of Experiment Stations calls attention to perti 
nent roc earth at other State Agricultural Experiment 
Stations or in the U S Department of Agriculture it¬ 
self, suggests the possibilities of exchange ot information 
or arranges to draw formal Memoranda of terms and 
understanding for co operative research 

Tho development of hybrid corn is one of the best 
examples of co operative research project betweon 
several State Agricultural Experiment Stations and 
the U S Department of Agriculture The. effect 
of the achievement of this research projeot on the 
general economy of the United States can be gauged 
from the recent testimony of Dr L J Stadler, a United 
States Department of Agriculture co operator at the 
University of Missouri, before the Committee on Military 
Affairs of the U S Senate 

"A conservative estimate of the morease in national com 
production during the 4 years, 1942 1946, due to the partial 
use of hybrid com, is 1,000,000,000 bushels The money va¬ 
lue of this increase on the basis of farm prices per bushel k 
more than two billion dollars It is, therefore, no exaggera¬ 
tion to soy, speaking in terms of the over all national eoonomy, 
that the dividend on our research investment in hybrid com 
during the war years alone, was enough to pay tho money 
cost of the development of the atomic bomb” (p 4)> 

Forest Service Although mainly a servioe and ad¬ 
ministrative agency for protection, improvement and 

*V8DA, July 4, 1949 Oftoe of Information, U.S. Depart, 
meet of Agriculture, Washington, £>£. 
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man agement of 180 million acres of forest and range j{| research programme is d esign ed to assist in 
land (of the U 8 National Forests), wild lives, and sale efficient discharge of the above functions assig- 
of timber, it carries out research on several matters ned to lt its research falls under the following major 
roUted to the above functions The research under categories In 1947, it spent nearly 1 5 million dol- 
this agency falls under the following categories i ara on research 

Research on Utilization of Forest Products Re Erosion Control Research It is designed to fin- 

search is conducted for producing better pulp quality dmg the effect of different farm crops on soil erosion 
and higher yield from native species It relates an d. its control, as well as studies on the physical and 
to developing new methods and improvement of techni chemical nature of soil in reUtion to soil conservation 
ques to conditioning and protecting veneers, ply practices 
wood, laminated woods, other glued woods, fire, decay, 

and weathering resistance and also properties inveati Irrigation, Drainage and Water Conservation le¬ 
gations and wood products development search Studies on these phases are carried in 17 Wes¬ 

tern States, where water supply is scarce Investi¬ 
gate*- Resource Research Investigations arc gations are designed to finding methods to reduce tra- 
designed to finding the influence of natural vegetation nsmiBBion loss due to seepage in ditches and irrigation 
cover on water resources, water run off, stream flow, canals through growth of aquatic pUnts, improve me- 
erosion and flood oontrol thods of irrigation channel layout and construction, etc 


U H Department or AaRlcvuroM 

PERSONNEL AND EXPENDITURE (IN THOUSANDS Or DOLLARS) TOR RESEARCH FISCAL YEAR 1947* 


Bureau Personnel Expenditure by type of research 


Total Profeewonal Other Total Fundamental Background Applied Development 
Total 7 577 3 431 4 Hfl 131327 7 $2 471 1 $ 10 728 2 $lS7lTo $ sTlTT 

Bureau of Agricultural 

and Industrial Chemistry 970 455 512 4 235 8 528 3 1,471 7 1 272 0 983 2 

Bureau of Animal Indus 

try 554 160 404 2 211 3 845 3 423 0 842 9 99 5 

Bureau of Dairy Industry 232 04 108 1 022 0 577 0 437 0 8 0 

Bureau of Entomology 

and Plant Quarantine 099 380 319 3 189 2 1,076 0 1,769 9 302 7 

Bureau of Human Nutri 

tion and Home Econo 

mica 171 100 71 712 7 205 8 38 8 410 1 

Bureau of Plant Industry 

Soils and Agricultural 

Chemistry 1,820 797 1 023 7 142 4 83 9 1 833 0 3 854 2 1 390 7 

Office of Experiment 

Stations* 1 699 835 804 6 210 5 3,114 1 2,948 7 147 7 

Forest Service 950 438 617 4 488 0 689 4 2 127 8 1 314 6 354 2 

Soil Conservation Son ico 327 142 185 1 423 0 78 4 42 7 1 200 7 101 2 

Production and Market 

ting Administration 158 76 83 885 8 25 3 80 4 680 1 

'Science and Public Policy Vol 11 The Federal Research Program A Report to the (U S ) President by J ohn R 
Steelman, Chairman The (IT 8 ) Presidents Scientific Research Board, 1947 

fFederal grants to the States for agricultural research at the Agricultural Experiment Stations of the Individual State* 
and of IT S Territories 


Range and Forest Management Research These Production and Marketing Administration This 
Include studies on the eoology, physiology and genetics agency is concerned with administrative and advisory 
of forest trees, natural regeneration, and methods of functions connected with production, marketing and 
proper management to ensure sustained high production consumption of agricultural commodities Incidental 
of forest wealth to the efficient discharge of the Amotions, this Admi¬ 

nistration carries on several physical research In 
Soil Conservation Service This agenoy is mainly case research on biologioal aspects of some agricultural 
a service agenoy providing technical assistance to farms commodities are considered necessary, money is 
in conservation, surveying, planning water oonserva- placed at the disposal of the appropriate research 
tion praotioes on individual farms, watersheds, etc, irareau with proper facilities for undertaking the 
and providing equipment when needed. particular piece of investigation 

a 
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The physical research operated by this Adminis¬ 
tration falls under 2 broad types 

Marketing Facilities and Practices Tnvestiga 
tions are undertaken to study und improve methods 
of commodity tranH]>ortation storage, packing hand 
lmg, etc 

Grades and Standards Nearly $ T50 (00 are 
spent annually for investigations concerning improve 
ment in the methods anil technique of grading and 
standardizing fruits, vegetables, poultry tobacco, 
cotton and cotton seeds, grains, etc 

Planning and Coordination of Research 

To assist m the over head planning and co ordination 
of all research carried on by the ‘ independent bureaus, 
and to make the most economic and effective uses of 
the available research facilities, funds and technical 
personnel the Agricultural Research Administration 
was, therefore, created in 1942 All the research bu 
reaus doing biological, physical, chemical, and agn 
cultural engineermg research m the Depart mint are 
under this one over all Admimsttaticn Adminis 
tration of the research, including oo ordination among 
different research bureaus, is performed as a service 
to the research and is not tinted with any dictatorial 
odour Because of the effective co ordination this 
Administration was able to bring about in the research 
programme under the various bureaus within the few 
years of its establishment The Agricultural Research 
Administration is now entrusted with the co ordina¬ 
tion of almost all research activities under the U 8 
Department of Agriculture 

Co operation and co ordination of research pro 
gramme of the agricultural experiment stations of the 
48 States and of the research bureaus and of other agen 
wes having research functions is effected through 
the intermediate of the Office of Experiment Stations 
So great is the co operation and co ordination that 
different facets of a single problem may be supported 
by both the Federal funds and State grants The 
same worker may perfoim both the work of the State 
Agricultural Experiment Station and that under the 
Federal grant funds, his salary being book adjusted 
according to the time he devotes on either cf the pro 
ject The same scientist may supervise men paid 
by either fund The Office of ExeHment Stations 
is m intimate touch with the Agricultural Research 
Administration the head of the Office of Experiment 
Stations being one of the Assistant Administrators 
of the Agricultural Research Administration 

‘ Project ’ System of Research budgeting and Ac 
counting In order to improve upon budgeting and 
fiscal accounting of research activities, the Agricultural 
Research Administration has been using for the past 
several years what is knowp as a project system This 
new system helps find out how mu,ch money has been 


expended on research m respect of a particular crop 
as well as on a particular line of investigation concern¬ 
ing the same orop, and to help determine what achieve 
ment has been obtained m relation to the amount 
of money already expended 

Taking the budget, say, of the Bureau of Plant 
Industry, Soils, and Agncultuial Engineering, as an 
example, the entire budget of the Bureau is first di 
vidod, barring intricacies of supplemental funds, into 
a number of appropriations,’ such as (I) Field Crops 
Appropriation, (2) Fruits, Vegetables, and Special 
Crops Appropriation, (3) Forest Diseases Appropria¬ 
tion, (4) National Arboratum Appropriation, (6) Soils, 
Fertilizers, and Irrigation Appropriation, and (6) Agii 
cultural Engineermg Appropriation 

Since an ‘appropriation’ covers a wide range, 
it is next subdivided into a number of ‘ financial pro 
jects ’ For example the Field Crops Appropriation 
ih subdivided into the following ‘financial projects’ 
(») Cereal Production, Breeding, Ditease, and 
Quality Investigations, (tt) Cotton Production, 
Breeding, Disease, and Quality Investigations, (m) 
Fiber Plants other than Cotton, (»i>) Forage Crop Pro 
duction, Breeding, Disease and Quality Investigations, 
(v) Rubber Production, Breeding and Disease Inves¬ 
tigation, (m) Sugar plant Production, Breeding, Di 
sease and Quality Investigations, (mi) Tobacco Pro 
duction Breeding, Disease and Quality Investigations, 
(mu) Food, Feed, and Forage crop Investigations in 
Alaska, and (tar) Repair and Reconstructicn of Phy 
sical Facilities at Field Stations and Laboratories 

A financial project is next divided into a number 
of ‘ work projects All works in respect of rice crop 
comprise one work project, those concerning wheat 
form another work project, and so on 

Each work project is comprised of a number 
of ‘line project A line project represents a rather 
narrow phase of research Investigations regarding 
disease control of rice orop comprise one line project, 
breeding disease resistant rice varieties ccmpnse a 
second lme project, research regarding quality im¬ 
provement of rice may form a third lme project, and 
so on and so forth, under the mam work project con 
earning the rice crop 

The project system of research budgeting and ac 
counting is being extensively used by the (Agncul 
tural Research) Administration in keeping record of 
all research in progress and for getting team work 
between the different units of the Administration ” 
(P 6) 4 

« The Administration of Federal Research A talk fay 
W V Lambert Administrator, Agricultural Research Adnu 
nistration U 8 Department of Agriculture before the Ante 
Aseoo Adv 8ci, Chicago, Ills , Deoembet 29, 1947 {mttneo- 
graphed) 
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DROFESSOR John Q Stewart* of the Princeton 
•University Observatory writes at the end of his 
interesting and thought-provoking paper on “Empi 
ncal mathematical rules concerning the distribution 
and equilibrium of population " 

“There is no longer excuse for anyone to ignore 
the fact that human beings, on the average and at 
least in certain circumstances, obey mathematical 
rules resembling in a general way some of the pnmi 
tive ‘laws’ of physics “Social Physics” lies within 
the grasp of scholarship that is unprejudiced and 
truly modern When we have found it, people will 
wondor at the blind opposition its first proponents 
encountered ” 

“Meanwhile, lot ‘social planners’ beware! Wa 
ter must be pumped to flow uphill, and natural ten 
dencios in human relations cannot be combated and 
controlled by singing to them The architect must 
accept and understand the law of gravity and the 
limitations of materials The city or national plan 
nor likewise must adapt his studies to natural prm 
ciples ’’ 

‘ Social Physics” represents a numerical and quan 
titative approach m the study of social phenomenon 
It is not social science as ordinarily understood In 
fact it aims at introducing into social scionoe the lan 
guage of size, number and measurement The social 
activities of men depend on such a variety of com 
plex and often conflicting factors and fortuitous cir 
cumstanoes that, no wonder, the opinion is commonly 
held even amongst economists and sociologists that 
mathematical and physical methods of investigation 
have no place in the study and on a closer elucidation 
of social phenomenon, however, such a view is found 
to be untenable The history of science has shown 
that diverse fields which at one time appealed to be 
too complex for quantitative treatment to be possible, 
have yielded to the impact of the scientific method 
of investigation A preliminary study m all such cases 
is always the painstaking process of collection of data 
—experiment and observation For instance, who 
could have envisaged, say twp centuries ago, the pos 
sibility of the kinetic theqry of gases and the ground 
for this was paved by the work of investigators who 
devoted themselves to the experimental study of 
the properties of gases? The study of gases provides 
an illuminating parallel to social physios In either 
case one is not concerned with any prediction or des¬ 
cription of the behaviour of an individual (molecule 
in one case and man in the other), but with those pro¬ 
perties which arise primarily on account of the fact 
that we are dealing with a large collection of rndivi- 

’Stewart, J. Q GhofropMvl Bwitw, 4f, 401-W, 1*47. 


duals The behaviour of individuals is chaotic and 
random and hence wc arc concerned with a large col¬ 
lection of them, these individual vagaries tend to can- 
ool out and thus loads to the existence of properties 
of collections which can be Btudied without reference 
to knowledge or description of individual behaviour 
This is not to be understood as meaning that there 
are not properties of a collection for which a knowledge 
of individual behaviour is relevant It merely means 
that certain properties can possibly exist for a large 
collection which can be studied even though we are 
largely ignorant about individual behaviour It is 
obvious that properties which specifically depend on 
a knowledge of individual behaviour can only be fruit¬ 
fully studied after one has investigated those simpler 
properties which can be described without reference 
to individual behaviour 

In the case of social physics we are still at the 
stage where we must concentrate on discovering pro¬ 
perties of social groups in an empirical way The 
theoretical uiterpretation and understanding of these 
properties will come much later Professor Stewart 
has in this connection drawn an interesting analogy 
between the study of contemporary social physics 
and that of celestial mechanics before the times of 
Kepler and Newton He writes “When celestial 
mechanics was being developed, in the 16th and 17th 
centuries, the order of advance was (1) the collec¬ 
tion of quantitative observations (Tycho Brahe), (2) 
their condensation into empircal mathematical re¬ 
gularities (Kepler), and (3) theoretical interpretation 
of the latter (Newton) If there is to bo social phy¬ 
sics, its beginnings must follow the same standard pat¬ 
tern During recent years, social statisticians have 
published amazing amounts of numerical observa¬ 
tions ” 

During recent years several pioneers, notably 
Pareto, Stewart, Lotka apd others, have described 
many interesting and what appear to be fundamental 
empirical regularities in the fields of demography 
(the study of populations) and wealth distribution 

We begin here with the Rank-Site Rule for cities 
which was first dosenbed by Prof G K Zipf of Har 
vard University in 1941 Take the cities of a coun¬ 
try and arrange them m prder of their population 
Let us take, for example, sonje leading cities of India 
and Pakistan The first twenty of them are listed m 
Table I The rank (denoted hejre by R) of the city 
is defined as its order number in the table in which 
the cities have been arranged serially according to their 
.'population, beginning with the one having the largest 
‘'population. Thus Coir India, Calcutta has the rank 
1? Bw abay #•, Madras a, and so on Let S, (following 
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the notation of Stewart) represent the population of 
a city of rank R Then the rank sire rule asserts that 

8* — ^ where M and n are constants 

If R ib the rank of a city of population S„ it means 
that there are R cities which have a population equal 
to or more than S R 

TABLE I 

Important Citirs or India and Pakistan (1941 (>ensua) 


Rank City a ce Rank L ty 8 w 

R 8, R S R 


1 Calcutta 2 488 OSS 11 Lucknow 387 177 

2 Bombay 1 489 883 12 Karachi 3/59 402 

3 Madras 777 481 13 Nagpur 301 957 

4 Hvderahni 730 150 14 Agra 84 149 

5 Lahore 071 659 15 Benares 83 100 

6 Ahmedabad 591 267 16 Allahabad 260 63(1 

7 Delh 5 1 840 17 Poona 258 107 

8 Kanpir 487 324 18 Madura >39 144 

9 Bangalore 406 760 19 Dacca 13 218 

10 Amritsar 391 010 20 St olapur 12 620 


7 0- 


laws of the type mentioned above toe must guard on 
the one hand agatnet gtvtng the impression that any one 
of the emptnccU rules presented ts at all exact and on the 
other agaxnst suggesting that the approximations are so 
rough as to be without profound interest and meaning * 
As the rank size rule is not rigorous but only holds 
approximately a better fit between rank and population 
is obtained by identifying the constant M not with 
the population of the largest city but by adjusting it 
suitably to secure as good an agreement as possible 
over the whole range of R —this value will of oourse 
be roughly equal to 8, Thus for instance in Figure 
I Log R is shown against Log S R The points approxi 
mately lie on a straight line and we find from the slope 
and intercept of the straight lines the following value 

n—0 78 

M=2 4x 10* 

The value of M is practically the same as Sj 

It is interesting to observe that the rank size 
rule does not hold if it is applied to cities forming an 
arbitrary group It holds only when the cities all belong 
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cities of Great Britain unless we oonsider them with 
all other European cities But for cities constituting 
a sort of sooio political unit the rank-site rule applies 
remarkably well For mstanoe m the case of the 
United States the rank site rule applied to all the 
sixteen census taken between 1700 and 1040 and in 
every case n equals very nearly unity (All cities are 
included with a population exceeding 2 500)* 

For USSR the R S B values based La the census 
for 1039 are also shown in Figure l 4 We have in this 
case 

n=0 84 

The value of M is very nearly S x 
The rank site rule applies not only to group of oities 
but to groups of diverse other entities 

There is the Pareto s rule relating to the distribution 
of incomes m a country In this case let us suppose the 
individuals m a oountry to be all arranged serially 
according to the amount of their incomes the person 
with the largost income headmg the list The rank 
R of a person will be his position m this list and S„ 
His Income If R is the rank of a person it means 
that there are R person with an income not less than 
S R Pareto s rule states that m a oountry the number 
of persons R with an income equal to or more than 
S R is given by 



The values of n for different countries are given in 
Table II It is easy to show that larger values of n 
represent a more uniform distribution of incomes 
amongst the population 

TABLE II 

VAluks or n for Dimtcrrut Gouvtbi'Si* 

Great Britain (1932) I 68 

USA (1934) 1 77 

Germany 1 96 

France 1 96 

Japan (1930) 1 66 

Houma (1924) 1 96 

Australia (1938) 1 94 

New Zealand (1934) 2 28 

Holland 2 21 

Hungary (1931) 1 70 

Finland (1934) 2 03 

Take another instance of the rank sue rule tins 
time the distribution of scientific papers among different 
authors* If we arrange authors serially according 
to the number of their published papers we find that 
the rank of an author is connected with the number 
of papers published by him in accordance with equation 
(1) with n=2 

A further illustration is provided by the energy 
distribution in oosmio rays If R denotes the number 


* Stewart, loc ei I pp 462 463 

* The population figure* are taken from Turin The USSR 

An Economic and Social Survey pp 198 199 

* Collin dark. Conditions of Economic Pro gree s (Chapter XII) 

Macmillan A Co. (1940) 
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of oosmio ray particles which reach the earth s surface 
for any time and with an energy equal to or greater 
than S B then we have again equation (J) but in this 
ease n has the value of 2 7 

It is not necessary to mention that we have no 
satisfactory explanation for the existence of the rank 
sice rule for the cities or Pareto s rule for incomes 
or Lotka s rule for scientific papers Jt is worth knowing 
that so far we have not any explanatu n of the cosmic 
ray energy distribution rule referred to above 

We will now turn to an interesting concept intro 
duced by Stewart m the study of social physics namely 
the concept of population potential The potential 
of an electric charge at a distance d from it is defined 
by the ratio of the charge to distance In the case 
of gravitation the gravitational potential is defined 
as mass dividod by distance Stewart found e\idence 
which suggested that the influence of people at a distance 
could be expressed by a similar coefficient namely N/d 
N being the number of people, and a their distance away ■ 
For this coefficient the name potential of population 
was at once suggested because of the physical ana¬ 
logies 

As examples of influence reference may be made 
to (1) the drawing power of a college or Bchool on given 
communities or States (enrollment in seasoned privately 
endowed national institutions tends to be propor 
tionate to the population of a state divided by its dwta 
nco from the campus) (2) attendance at the New York 
World s Fair in 1940 by States (proportionate to tho 
population of a State divided by its distance from 
Flushing L( ng Island (3) circulation of the St Louis 
Star Times by counties (copies sold varied according 
to country population divided by distance from the 
city) 
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On the basis of this definition, Stewart cons¬ 
tructed maps of potential of population The value 
of the potential at any place is obtained by determining 
the values of N/d, where N is the number of person* 
at a distance d (from the place where the pot< ntial is 
to be determined) and summing this up for the total po 
notation of the country A potential map so constructed 
for India based on the 1931 census, is shown in Figure 2 
(reproduced from btewart’s paper) Whore the poten 
tial is high, that shows the region where the influence 
of the population is large and as social life dcpimlB 
upon the interrelation between individuals, places 
of high potential should correspond to places of high 
Hociaf activity The demographic potential should 
prove to be a quantity of great social significance 
Another interesting empirical relation discovered 
by Stewart is one which connects the average area of 
cities in the United States with their population (1940 
census) 


= A 

350 


whero A is the area m square miles and p the population 
The rule holds for all cities above the rural limit of 

2 500 


Earlier \e referred to the kinetic theory of gases 
when discussing the possibilities of social physics 
Stewart (in the paper where he describes the area 
population relation) haB applied to social physics the 
basic concepts of the kinetic theory of gases He even 
defines a human gas and finds that the human gas 
obeys an equation identical with the equation of a 
pi rfeet gas * 


* I atn must thankful to Prof D 8 Kothan for his interest 
and lielp at every stage m the preparation of this paper 
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Introdi ction 

*T*H08E who go for a change to the seaside or the 
* hills know that there is ozone in the air they 
breathe but very few know how the ozone is product d 
and why it is not possible to have ozone in the city 
Now a-days ozone can be inhaled even in the t ity at 
the touch of a switch One need not go to the seaside 
or the hills 

Ozone is extensively used in coldstoragts lieuiuso 
of its gcrmioidial properties and thus helping in pre 
serving food for a long time Survey shows its uu reus 
rag ub® in air conditioning In European countries 
ozone has been used extensively m cities drinking 
water Deaths due to cholega, typhoid and other con 
tagious diseases have boen' reduced to a minimum 
because of the use of ozone n) the treatment of drinking 
water Ozone is also being tued in surgery and inedi 
cine Since its discovery in 11785 by Van Marum only 
the chemists were attracted to it But today, because 
of its commercial application, hot only the chemists but 
also the physicists, electrical opd mechanical engineers, 
bacteriologist and medical mfen are interested in its 
suooesful production and varied use of it 

OZONB AND ITS PRODUCTION 

Its chemical formula is 0, whereas the formula 
for oxygen is O, Ozone is regarded as an allotropio 
modification of oxygen It is produced in nature 
by the electnoal discharges during the thunderstorms 
or by the actions of sun rays on clouds and water 
of lakes and teas Oxygen is ionised by the passage 


of electric discharge, ultraviolet rayH or high energy 
cosmii rays The lonmcd oxygen atom when clings to 
an ordinary oxygen molecule we get ozone By the 
manner of its formation it is expected that this extra 
atom of oxygen is liable to be affected by the presence 
of the partichs surrounding it Ozone attacks organic 
matters readily During the process of oxidation it 
loses the extra oxygen and is reduced to ordinary 
oxvgui It is produced in cities by the action of 
electric disc barges or sun rays but it is readily decom¬ 
posed into ordinary oxygen due to the presence of or 
game matters in cities’ atmosphere bo we do not have 
ozone in citu s This fact has been clearly established 
by the obscrvatioi s at the seashore When wind blows 
from the city side there is bttle ozone but when the 
wind blows from the sea side the presence of it is 
definitely established 

Artificially it ib produced by the silent electric 
discharges of a high potential current between two 
cylinders with an air gap between the two 

In commercial machines the air is sucked through 
a filter The filtered air is passed through a dehydrator 
because the moisture content affects the foimation 
The filtered and dehydrated air then enters the genera¬ 
ting plant which consists of an inner electrode and a 
glass dielectric 'Glass is chosen because of its great 
wearing quality, its high efficiency and its inability to 
absorb moisture It will not oxidize or blister” High 
voltage of the order of 6,000 to 12,000 volts (depending 
on the air gap) is applied with the help of a transformer 
and the ozone is produced as the current discharges 
The difsfhwge takes place w the air gap between 
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tiie eleotrode and the dielectric The discharge is of 
bluish colour and is generally known as a brush dia 
charge The relative huinidity and temperature affect the 
concentration of ozone produced With high humidity 
we have sparking instead of brush discharge Sparking 
produces high temperature and it is this high tempe ra 
ture that breaks down the ozone as soon as it is formed 
This condition takes place when the humidity of the 
air exceeds 50% There are a few types of ozomsor 
which would produce ozone successfully by handling 
air with a relative humidity as high as (10% The 
electrodes are made differently Instead of the usual 
smooth surface electrode an electrode that has a large 
number of points in direct contact with the dielectric 
is employed Since the points are directly m contact 
with the dielectric lower potential would be requited 
for the brush discharge and the hazard of sparking 
would be lessened The disadvantage of the pointed 
electrode is that the discharge area is small compared 
to that of a smooth electrode The amount of ozone 
produced depends on the area The most outstanding 
advantage of smooth electrode with dehydrator is that 
it can be operated under all conditions and would 
generate a constant amount of ozone Inspitc of the 
extra cost for the dehydrator it has-been found eco 
nomical to use an ozonator with a dehydrator Ozena 
tors are rated m terms of grams of ozone per kilo 
watt hour 


Us* of Ozone in Cold Storks 

Cold stores are generally heavily insulated to re 
duco the heat leak and thus to keep down the opera 
ting ooat as well as the capital expenditure Whin 
we insulate against heat we exclude sunlight and all 
the benefits derived from it We all know that sun 
rays have germicidal effect It is absolutely neces 
sary to replace the foul air of the room but it is ex 
oluded by the insulation The freshness of the room 
air exists till the oxygen of the air loses to oxidize 
the odour particles etc 


The freshness of the room air can bo maintained 
if outside air is introduced into the cold room but in 
that case the operating expenditure would be prohi 
bitive Qn the other hand if eomething is not done 
to counteract the foul atmosphere of the cold stores 
then the benefits derived from the use of low temp* ra 
ture would be dimimshod and the damage would be 
done to the perishables 

Ozone was tried and found to be extremely satis 
factory The use of it in proper quantity would make 
the air fresh and swoet The extra cost for the ozone 
generator is justified for the gains derived The re 
commended concentrations to be maintained at for 
different products are given in table 1 The concen 
trataoa is expressed in parts per million or ppm 


TABLE I 

Ozonk Concentration Rbcoxmndkd to* various Food 
Products 


Butter 0 1 ppm 

Lar«l A1 

Cheeao A ■» 

hggs 1A 

Fish 3 A 

Meat (fresh) A 
Meat (r irwl) 3 A 
C or rots 1 A 

( elery • A 


Onions 3 ppm 

Citrus fruits 3 

Cannery fruit* I 

Apples 3 

Grapes 2 

Potatoes 1 

Beets 3 

Leture 3 

Cabbage 3 


Another advantage derived from the use of ozone 
is the arrest of the formation of mold spores It has 
been found that in a clear and white washed cold store 
the use of ozone has completely Btopped the forma 
tion of mold .Mold thrives where the humidity is 
high In order to check the growth of mold the hu 
midity in the cold stores is generally kept low but 
the low humidity has a deleterious eftect on the pro 
duce The products shrink and lose the eye appeal 
and consequently the sales appeal The loss in wei 
ght for long storage is comparable and it is a finan 
ual loss to the dealer The remedy has been found 
in ozone It completely checks the growth of mold 
even when the humidity is as high as 90 to 95% with 
in the cold store and the loss in weight of the produce 
In the mixlem cold storage plants it is uneoono 
imeal to construct small rooms for the segregation 
of different products In the case of a large room 
where different products are stored effective steps 
must be taken to prevent the intermingling of the 
odours Odours as we all know are due to small par 
tides of matter emanating from the parer t substance 
Ozone which is a most powerful oxidizing agent at 
once attacks the organic compounds responsible for 
the odour and sterilises the atmosphere of the cold 
store It is entirely practical to store a large van 
tlV of vegetables in the same room without fear of con 
tanimation when ozone is used as an additional me 
dium of an conditioning Onions potatoes, cabbage 
etc can be kept together for a considerable period 
with no unfavourable consequences when the air is 
properly ozonised 


Sterilization & Purification of Drinking 
Water 

It is well known that polluted drinking water 
is the cause of diseases like typbcul cholera and other 
intestinal disorders The filtration system of the 
Calcutta Corporation cannot reduce the number of 
bacteria per o o to the desired level, so chlorine is 
added to the drinking water And yet the yearly toH 
taken by cholera, typhoid eto is staggering The author 
is of opinion that the treatment of water with ozone 
should be tried The purification of drinking water 
by ozone has been a success m a number of cities 
in Europe The author giveB below Borne iff the 
result of testa conducted in various cities of Europe 
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France “For year* Paris oould not produoe ty¬ 
phoid free drinking water inspite of the fact that the 
most costly and extensive filtration works known were 
installed ’ At last it was decided to nse ozone to ste¬ 
rilise the water Tests were conducted under the di¬ 
rect supervision of medical authorities, chemists and 
engineers Water from the Seine River was taken 
Before the test there were 127 to 444 bacteria per c c 
and after treatmoet with ozone there were only 2 bac¬ 
teria por c c The ozonator used delivered 43 cubio 
meter of ozonized air per hour, with a concentration 
of 1 7 to 2 17 grams of ozone per cubic meter 

During the second senes of tests by the same 
authorities, water used was contaminated with 9860 
bacteria per c c to this water were added—bacteria 
coll to the extent of 4,429,000 per 400 c o “After 
treating this highly contaminated water with ozone 
the samples tested showed only 2 bacteria per c c 
where before 9,800 bacteria were present Of the 
4,429,000 ooli bacteria per 400 c c present before ozone 
treatment, the microscope revealed only 2 bacteria 
coli per 10 c c Then tests were conducted with 
the water of river Marne The Marne river water 
contained 5195 bacteria per c c in addition to 740 
bacteria coli per 400 c c and organic matter After 
treatment with ozone not a single bacteria coli was 
found even when the quantity of test water was as 
large as 2000 c c and only 7 bacteria per c c were 
under microscope 

“These exhaustive tests convinced the medical 
as well as chemical authorities that the ozone treat 
ment was not only perfectly safe, but that it produ 
ced practically sterile water under any and all condi¬ 
tions that might be encountered ” 

Germany Rigid examination and testa of 
drinking water were made throughout Germany Sam 

S les were collected from various cities and during di 
erent times of the year The samples collected were 
treated with ozone The treated samples were found 
to contain no more than 10 bacteria per c c Tests 
also revealed that all the bacteria of highly polluted 
water (20,000 to 60,000 bacteria per c c ) were lulled 
when ozone was ‘admitted to the water in concentre 
tion of 0 9 to 18 gram per cubic meter of air ” In 
Germany municipal authorities have introduced the 
ozonisation of drinking water to make it sterile 

Russia l'he experiments conducted in Russia 
is still more astonishing In summer days when the 
demand for filtered water was heavy the municipal 
authorities of the city of Kieve in Russia admitted 
40% of the unfiltered river water into the city supply 
lines and the water was treated with ozone The 
result was remarkable Before the treatment of water 
with ozone, ‘typhoid claimed 164 7 per 10,000 popu 
lation and 20 to 30 cholera cases were reported daily’’ 
but after the use of ozone “the typhoid and cholera 
epidemic disappeared entirely ” 

Other Countries Italy, Holland, Austria, Sweden 
and other European countries are using ozone appa¬ 
ratus in large numbers for sterilization of drinking 
water. 


The United States Ozone has been used very 
little for the sterilization of drinking water but it has 
been used extensively m indoor swimming pool to keep 
it “clean and sanitary ” Now-a-days the use of ozone 
in connection with the ventilating systems is gaining 
ground When it is used the supply of fresh air can 
be kept at a minimum The room air is recirculated 
after it is treated with ozone The more the recircu 
lation the less the consumption of coal in winter season 
and smaller the refrigeration required in summers 
The use of ozone in the ventilating systems of schools 
h«B established definitely the benefits derived from 
it The number of cases of different sicknesses on the 
school children were collected and the results obtai 
ned in the case of a particular school is reproduced 
below 


TAB1F II 

(FrrwTOF Ozonised Air on variola sicknesses of 

HI HOOL ntlDRKN) 


# 

To’wiliti* 

Sore throat 
Colds 

Headache 

Stomachache 

Earache 

Toothache 

Indigestion 

Fever 

Lagnppe_ 

Pneumonia 


Ozonised Air Ordinnrv Air 

13 87 

24 HO 

40 04 


0 25 


1 15 

0 20~ 


0 

1 

0 


42 

0 


0 4 


Ozonised air is being used in the operation thea¬ 
tre to help kill the baoteria The power of ozone to 
destory bacteria is definitely established and its use m 
the contagious disease hospitals is on the increase 

Ozone Treatment or Disease 

The use of ozone in the treatment of diseases is 
in its infancy Researches are going on Many re¬ 
nowned physicians “treated various diseases with 
olive or codhver oil heavily charged with ozone By 
this method the oxygen content of olive and codhver 
oils used for treatment was increased to 8 53% In 
some oases the codhver oil used for treatment was 
charged with ozone until its gravity of 0 925 was in¬ 
creased to 1 000 Among the oases treated with this 
oil were tuberculosis, anemia, hmg trouble, Bright’s 
disease, aboesses, pneumonia and influenza,’’ 
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Cost or Ozoxx Gnnxbatiox 

In the use of ventilating systems it has been found 
that the saving in coal consumption in a year or tan 
is more than the cost of ozone generator The cost 
of generating osone is negligible In Germany the 
average cost of ozone treatment m water supply plant* 
amounts to $ 0 0026 per cubio meter of water In 
France the cost of sterilising water is 0 0072 francs 
per cubic meter 

‘In the New York City the cost of electricity used 
for sterilizing 60,000 gallons of water for a swimming 
pool amounted to approximately 14 cents ’ 


Conclusion 

The author, here, has attempted to Bhow the be¬ 
nefits derived in other countries by the use of ozore 
from the data available at his disposal What an 
appalling number of death occurs only in Calcutta 
duo to cholera and typhoid and other contagious di 
senses Many of us believe that Calcutta s drinking 
water system is mainly responsibly frr it In the 
city of Kieve in Russia, we have seen how “the typhoid 
and cholera epidemic disappeared* entirely” when the 
drinking water was sterilized with ozone It is not too 
much to expect from the Corporation of Calcutta and 
our National Government that they would try this me 
thod and benefit by the experiences of other countries 


THE TAJIK-GALCHA ORIGIN OF PARSIS 

SAPUR FAREDUN DESAI 

VA.R8I VANCHAYKT Or KICK BOMBAY 


5 CANTY knowledge of Persian Anthropology Ac 
cording to Luschan 5 , (cited Modi *•) knowledge 
of anthropology of Persia is rather scanty He, how 
ever, gives two large ethnic groups—the Shute, the 
settled Tajik and Sumto, a nomadic Ihlat Ihe 
latter being energetic and vigorous are all powerful 
They are the masters of land as also the Tajik, ‘who 
are the descendants of old Persians and Medes ’ Pm 
to a contact of centuries there has been much misce 
genation and it is difficult to find a purer typo How 
ever the old type of Tajik has been preserved m the 
Parsi of India, the descendants of Persians who emi 
grated to India after the battle of Nehavand (641 
A D ) Luschan says they are of much purer form 
than among any true Persians In exactly similar 
terms Haddon* describes the Parsi and says he is des 
cended from Tajik, Galcha and Wakhi Pr Luschan s 
article appeared m 1911 and Haddon’s work 'Races 
of Man and their Distribution’was published in 1924 
Perhaps the latter relied on the former or had access 
to the Same materials However that may be, the 
Parsi of India is supposed to have been descended from 
Tajik 

Meaning of Tajik In several works the word 
Tajik is supposed to denote an Arab origin, ancestry 
or desoent Modi ®* says that an Arab in Persia re 
mained an Aiab, if he did not intermarry, if he did, 
his descendants were called Tajik by the Persians 
A similar epithet is applied to a dog or a horse Sim 
plified, the word then means a native of Persia, but 
of Arab extraction According to Seligman 1 , (cited 
Modi, *■) the Arabs are a doliohooephalio or long¬ 
headed race with leptoproeopy, what is oalled a nar¬ 
row face As such the nasal index may be anywhere 
between 56 and 70 Seligman however says that in 
Southern Arabia the population is mostly brachycep- 


halic The northern Semites have essentially remai¬ 
ned long headed but the southerners are mixed and 
mostly broad headed What is the leason? Modi * b 
has ably shown the historical and cultural contact 
of Persia with Arabia and the influence it bore 
on the physical characteristics of the Arab There 
was undoubtedly a kind of miscegenation between 
southern Arabia and Persia until the conquest of the 
latter by Mahomedans m the 7th Contury 

Arabian Anthropology According to Haddon', 
Arabia is the homeland of the Semites but there is evi 
dence to show that there is anoient Ham itic popula¬ 
tion also Arabs of south west mountams are nearly 
white in skin with European features These are doll 
cnocephals There is however in southern Arabia a bra- 
chycephalic population due to, as Haddon puts it, an 
unidentified migration of western brachycephala, ei 
ther Pamiri or Axmenoid Now what is this Pamiri 
or Arraenoid stock? We shall see that presently 

Modi® 11 refers to incense trade of Arabia with neigh 
bourmg and distant countries, especially Persia, Meso¬ 
potamia, India and Africa It is supposed that this 
might have influenced the biachycephaly of South 
Arabia I am not inclined to give more weight to this 
than what is normally possible If the Arabs went 
to trade in distant countries they could have left their 
progeny m ports of call but I fail to understand how 
they oould have been themselves affected If at all 
it Should be the country, where he leaves his pregeny, 
whioh should be affected I would therefore rule 
out this possibility unless it can be proved that Arabs 
brought with them women folk of oontact countries 

Physical types of Persia Hiddon says that ‘ap 
art from intrusive Kurds, Arabs, Aimemans and smal¬ 
ler groups there are- two large ethnical groups in Persia, 


9 



1412 


SCIENCE AND CULTURE 


the settled Tajik, the old type which is preserved in 
the Parsi who migrated to India in A D 040* and the 
Persians ’ The Tajik of the plains is more mixed 
than the Tajik of the hills, who is known as Galcha 
The moursionists of the Eurasian Steppes who became 
known in history as the Medes and Persians were sup 
posod to be protonordics with lighter complexions 
but it is surmised that Semitic (Arab) and Turki mig 
rations and inoursions have been responsible foi modi 
fioation of the Persian type Haddon gives the fol 
lowing two physical types of Persia — 

1 Tho slender dolichocephalic Farsi about Per 
sepolis, fair skinned and of proto Nordic origin 

2 The Lori, a taller, darker, blaok haired, very 
dolichocephalic population 

From this it would appear that today Persia is 
largely dolichocephalic Who was it then that modi 
fled the south Arabian population into brachycephals* 
Let us see 

Ethnic Make up of Ancient Iranian* r lhe Oatha* 
which should contain authentic information are silert 
on tho ‘national or ethnic makeup of the Iranians 
They were written in an age of embittered robgious 
and economic struggles and as such the national ideal 
held a second place The population was however 
not a mere conglomeration of Mazdayasnans but it 
belonged to one tribe or one nation with a common 
descent, viz , Aryans Goigci* who has treated the 
subject extensively finds it difficult to assess the pby 
sical characteristics of the Iranians He however 
thinks the men were of medium, often of high stature, 
and were strong built with broad and well developed 
chests Female formation of body was slender and 
supple, colour of skin brighter and tho skin delicate, 
particularly those paits protected against the Min 
Men and women had large shining eyes Men had 
luxuriant beard growth with dark brown hair Light 
brown and red hair were not uncommon Brachy 
cephalic structure of the skull was general with an 
oval face Nose, mouth, forehead, hands and feet 
were well shaped 

Far flung Tajik* In this the most important 
point is the brachycephaly of the Eastern Iranians 
in ancient times A common term applied to these 
people as opposed to a Turk or Tatar was Tajik A1 
most all the settled population was called Tajik, while 
the nomadic population was called Sart ’ Geiger 
Bays that while the word Sart is of historical import, 
the word Tajik is of ethnological import During 
the last century these Tajik were found to have been 
spread far and away from their place of origin In 
Afghanistan the Tajiks can be found in Kabul Kan 
dahar, Herat and Balkh, in Kohistan, Loghar Valley 
and Seistan They are also found in Baluchistan dis 
tingmshed by the use of Persian language 

In the country of the Amu Dana and Sir Dana, 
there are throe types of Tajiks, t m , the native Iram- 

* According to competent opinion the Pwm came to India 
in the middle of the 8th Ontury 
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ans, the Persian colonists and the descendants of Per- 
suui slaves The indigenous Tajiks as a general rule 
have brown hair and beards, also fair and red hair 
Khanikoff 4 describes these people as tall with black 
hair and heards, large, dark eyes, well formed nose, 
mouth rather large with forehead broader and body 
heavier than Western Iranians 

The Tajiks of Pamir are described by Shaw 10 as 
a handsome race having a high forehead, large expres¬ 
sive eyes with dark eyelashes, delicately formed nose, 
short upper lip and rosy complexion Men have ge 
nerally large and Sowing beards with often a brown 
but sometimes a reddish tinge They differ from 
high caste men of northern India m being more stout¬ 
ly built and m ha\ing fuller faces 

According to Ujfahy 1 * the Tajiks of the moun 
tain have a more independent and noble character than 
the Tajiks of the plains Their morphological charac 
teristics and their customs make them akin to old 
Mazdayasnans of whom they appear to be genuine 
descendants The mountain Tajiks are collectively 
callod Galchas Being isolated they are less mixed 
than the Tajiks 

According to lomaschek 11 , tho Galchas are indi 
vidually handsome with brown, occasionally red and 
flaxen hair Their head form is brachycephalic with 
considerable skull capacity which rarily occurs pro 
mmently in a pure Tajik They are found in tho val 
leys near Ferghana, the Zerafshan Yaghnob and the 
Oxus In the eastern plateau of Pamir, they are to 
be found beyond the Ncza tash ridge, in the district 
of Sirikul Their language is more akin to eastern 
Iranian than to modern Persian Thete are the pto 
pie who wert once Zoroastnons and who had receded 
into fastnesses after the Arab conquest 1 hey pre 
Berved tho old culture and religious tenets fci a veiy 
long time they wtuld not blow out their light and 
would expose their dead 

From tho above it would appear the Tajiks and 
Galchas are spri ad far and wide, away frr m their on 
gmal home, Iran, and their only lelics still observing 
Mazdayasm Jarthnsti religion in its pristmity are now 
only tho Parsis of India According to Encyclopae 
dia Bnttamca (14th Edition, Vol XXI) the Tajiks 
are ‘a subject race of Afghanistan, but the original 
Persian possessors of the soil, who still speak their 
mother tongue The word as now used projierly means 
Arab and was applied to those communities where 
Arabs settled at the time of the first Arab conquest ’ 

True Tajik Dentation In Tartary the word 
‘Taujeck is used to denote a man of civil occupation 
(Malcolm, 7 ) os against a Tatar soldier but according 
to Zoroastrian literature 11 ‘Tajik’ has a very interes 
ting origin The first kings of Iran were the Peshda- 
dians, if we ignore the kings of Mohabad The first 
king of the Peshdadian dynasty was Haoshyanga or 
Hoshang*, who had a brother named Toe They 
were both descended from a common Iranian father 

•According to Malcolm, the first king of the Peshdadians 
was Kaiomura, possibly Qayomard 
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nomad Fravftk Too left Persia and migrated to Ara 
bia where hio descendant* were called Taziks Thus 
while Hoshang became the progenitor of Iranian stock 
hia brother Taz became the progenitor of Arabian 
stock Both these stocks may thus bo deemed col 
lateral having descended from a common stem A1 
though history does not support us we may perhaps 
conclude that Taz might have had quarrel with his 
brother Hoshang on his becoming a king and he might 
have been forced to leave Iran Under these circums 
tances he might have migrated to Arabia not alone 
but perhaps with his followers including women In 
one place 1 * we do find that his sister Taz&k went with 
him and from this pair arose the Arab race just as from 
Hoshang and Guzak arose the Iranian race We d 
do not know what kind of people they met there but 
it stands to reason that Taz and his followers must 
have mixed with the original population who latsr 
came to be known as Tazik after laz Those Taziks 
must have back crossed with Iranians and were known 
in Iran as Tazik Zoroastnans as distinct from Iranian 
Zoroastiians Magoudi (cited Modi *“) says that there 
were some Arabs who claimed Zoroastrian descent 
In Sarosh Yasht Nirang (Yesn Ha 57) they are 
referred to as l&zik&n 1 Baste Kustiin 

Was Zohdk Semitic or Syrian Prince. In Iran 
these Tazikan must have been in plenty as can be 
seen from the fact that the dynasty of 7ohak or Azi 
or Dah&ka ruled over Iran for 1000 years and this 
7ohak was a descendant of Taz Yinia or lam shed 
whom he overthrew was a distant collateral Iranian 
cousin of his 

Even if wo consider Dah&k s mother s ancestry 
it would appear she had some Iranian ancestors and 
the name Pain Urwaesm of one of the ancestois is 
highly suggestive of Avestan influence 

Malcolm 7 says that according to s< me historians 
Zohak was an Arabian Prmce but descended from 
Kaiomurs while others call him a Hymn Prince des¬ 
cended from Shcdad Somo even call him the Nimrod 
of the Bible In spite of all these things we are inclined 
to believe that Zohak was not really a Semitic prm 
ce although he came from Arabia much less a Syrian 
and his dynasty was not a foreign dynasty but a dyna 
sty which had originated from a common Iranian stem 
Firdouai s Book of Kings shows that 7ohak was a very 
cruel king and. being an all powerful despot he was 
merely tolerated by his half cousins of Iran During 
the thousand years of the Zohak dynasty there must 
have been many migrations to and from Arabia until 
Fandun Athawian rose to expel the despotic dynasty 
some ten generations after Vivanghin the father of 
Jamshed or Yima 

Who were Turanians Fredun had three sons 
Seim Tur and Erach While Fredun divided his 
kingdom he gave that portion of his kingdom to Tur 
which afterwards came to be known as Turan inha 
bitants whereof though having kinship of blood with 
Iran, came to be the adversaries 'bf Iranians A ng 


table counterpart of Zohak or Azi Dahak m this dynasty 
was Frangrasyana or Frasiyav or Afrasiab This can 
be seen from the following pedigree tree — 


Fredun 


D iroahasp 
Spaenyaap 
Turak 
7aewn 

PashLng \ Jak 


Fnwvav Piran Human Sham and othors 

I 

V mpan frya Fraspikhur Sham Sheduk and others 

I (Daughter— Farangis 
of tho Shah Nnm« ) 

Kai Khuahrob 


Common Ancestry of Taziks and 7 uranians Thus 
Taziks and Tuiariars both stemmed out of a common 
ancestor and although there weie in mical incursions 
of one country against another their blood had the 
same origin While the Tazik had a prototypo in 
Zoliak the Turanian had a prototype in Afrasiab 
But the generality of the populace had much m com 
mou with their Iranian progenitors It is perhaps 
because of this that in the larvardian Yasht (Yt XIII 
143 44) the good souls of the Turanian doad have been 
invoked along with Iranians and as si havi scon above 
the Tank Baste Kustians have been referred to m the 
Sarosh Yasht Nirang 

Persian Quality of AccuUunsatwn Modi"* in 
his paper entitled The Physical Character of the Ar 
abs Their Relations with Ancient Persians gives 
a very suocinct review of histone relationship between 
Persia and Western Arabia While Zohak and Fate 
dun may belong to prehistoric times the later Ira 
mans like the Aohaemenians and Sossamans fall with 
m histono times The Medo Persians were dolicho¬ 
cephalic but being small m number they could not 
transmit their characteristic to the Achaememans 
The result was they were themselves absorbed into 
Persian brachycephaly There is something within 
the soil of Persia that whatever the outside culture 
it would ultimately get absorbed into the local culture 
The Parthians who had nothing ethnologically common 
with the rest of the country were ultimately astimi 
la ted in the melting pot of national characternation 
and were eliminated as an ethnic influence Perns 
has withstood all foreign attempts at decultun ation 
and ha* succeeded in acoulturising all its invaders 
Even the 7th century invaders in point of culture and 
language custom, and tradition, have completely been 
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absorbed into Persian life Quoting Prof Darmeste- 
ter, a famous scholar on Zoroastrianism, Modi®" says, 
“In reality, tho Islam of Persia is not Islam It is 
the old religion of Persia, encircled with Musulman 
formulae ” Ihis main trait seems to have been han 
ded down to the Parsis of today who, even after 1200 
years of stay in India, have been able to largely pre¬ 
serve their old physical characteristics 

Racial Classification of Asiatic Leucoderms In 
the beginning we have referred to Haddon who says 
that Southern Arabia seems to have received its bra 
ohycephaly from Pamiri or Armenian stocks Who 
were, then these Pamiris or Armenians? Had they 
any thing m oommon with anoient Persians and with 
the Parsis of today ? According to Haddon* Asiatic 
Leucoderms are divided into two main groups by head 
form, viz , 

I Dolicho mesocvphals 

II Bmehyoephalfi 

Brachycephals are again divided into two sub 
groups, viz , 

1 GeorgianuK 

2 Armeno Panunumm 

The subgroup Armino-Pamiriensis comprises 

a. The Gotcha Tajik Wakhi (Pamirs and Kaahganu) 

b Armenian*, braehycephalio Kurds l.arn Betonli 
Anwmyeh Kyrylbaah ete 

Ike two distinct groups herein are 

1 Pamiri or Iranian (Ualuha. Tajik Wakhi) strong 
brai hyoephalio with cephalic Index 80 lepton bine 
nasal index 60 8 to 71 3 and medium to toll m stature 
1 609 to 1 089 in 

2 Armenian (or Assyrian)—very high foreheeds a 
vertical occiput Cephalic Index 85 to 89 5 an oxte 
mely prominent nose and alightly toller 

South Arabian Brachycephaly due to Persian m 
flnonce Hire thtn is the clue to the South Arabian 
brachycephaly Tho Pamiri or Iranian stock has been 
responsible for the result anti history supports this 
view m so far as it was Taz and his followers, and con 
sequently their descendants who have left this indi 
lible mark in bouth Arabia Modi in his paper referred 
to above says 

Their association even in a 7oroastnan prayer hIiowh 
that some of the Arabs hod come into much closer contact with 
the ancient Persians So there is no wonder if their physical 
characteristics were hereby influenced to some extent 

Whilst there were intermarriages between Ara 
burn and anoient Persian royalty like the three daugh 
ters of Pat-Khushrob, an Arab king marrying the three 
sons of Fredun referred to above, there muRt have 
been many intermarriages in the general population 
There were few barriers of religion between 4000 5000 
B C and Pat-Khushrob is supposed to have given up 
fish worship in favour of fire worship However in later 
times, notably the Sassaman, there were Zoroaatrian 
governors in South Arabia One such governor named 
Badh&n soon after the death of Khushru Parvis (Cho 
* roes II), the grandson of Noahirwan tho Just, em 
braced Islam and became independent Many others 


must have done so thus adding their mite to the eth¬ 
nic make up of the South Arabian populace 

In Iran proper the name Taxik, though sugges 
tive of miscegenation, was not at all really so from Hie 
ethonological point of view As we can see from 
above it weis merely an errant branch of Iranians mee 
ting again on homeland and back crossing with its 
cousins I am therefore inclined to take the view 
that these Tasiks were actually not Arabs converted 
to Zoroastrianism—though there is nothing to doubt 
that m ancient Iran some Arabs of the pre Mahome 
dan era must have been proselytised—but that they 
were descendants of Iranians themselves returning 
from Arabia to homeland Perhaps this name was 
also given by Persians to Arab descendants out of 
Iranian wives as stated in the previous part of this 
paper 

At one time the late Mr Muncherji P Khareghat, 
the oriental scholar, had told the writer m one of his 
lucul discourses that he believed the Tajik was of 
Iranian and not of Arabian origin as is supposed to 
be He said he had expressed that opinion in the ear 
ly twenties before the commission which had inter 
viewed him in the Bella Case of Rangoon 

Comparison of Physical characteristics of the Tajik 
and Modern Pirsi The physical characteristics of 
the Tank and Galcha stocks have been given above 
on the authority of Haddon In a recent anthiopo- 
metric. study Majumdar* oOmes to practically the same 
results lor a quick comparison 1 give tho oharac 
teriRtics as below 

Aw oniiug to Haddon According to Majumdar 
(I SR TI B2 10 

NI 60 8 to 71 3 N I OR 90 

Stature 1 069 to Stature 107 73 em or 

1 089 in or 07' app 

0fi'-00 

Strong Brw hjtephalv Braohyiephaly 

Tho above comparison shows that except for a 
fall from marked or strong brachycephaly to just bra 
chycephaly the Parsis have preserved their Iranian 
characteristics, except in the case of stature which is 
slightly taller Majumdar has deduced his icsults 
from a small sample of Parsis I have myself worked 
out the arithmetic mean of heights of 162 insured Par- 
sis and it comes to 67 inches with average weight 146 6 
lbs , average chest measurement (percent of weight) 
64 4 and body build index 32 6 (Desai, l ) 

Conclusion 

From the above results I am inclined to conclude 
that the modern Paisis definitely derive their ances 
try from the Tajik and Galcha stocks of ancient Iran 
who were more Iran ton than Arabian and with negligible 
differences have remained true to type I am not 
inclined to believe that only Arabs settling in Persia 
and marrying Iranian wives had descendants Who were 
called Tajiks On the testimony of Geiger, although 
Tajik was the word used for denoting the settled po¬ 
pulation, it actually had an ethnological import and 
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there most have been some such ethnio group of um 
form measurements so as to mark it out from the rest 
of the aboriginal and nomadic population This was 
so in days of antiquity In historical times Persia 
being nearer home sent out more recruits to South 
Arabia who form the brachycephalous population of 
that plaoe The theory of incense route bringing 
Arabians in contact with Mesopotamia India and 
Africa and thus modifying their head form as sugges 
ted by some writers may perhaps be discredited If 
male Arabs went out to trado with foreign countries 
thoy would leave their trace in ports of call and not 
bring it with them, unless they systematically brought 
foreign women to Arabia If any thing it is the Arab 
who should affect the contact nation and not be affet 
ted himself Therefore it was definitely Persia which 
brought about the brachycephaly of South Arabia 
and thoy were the Tajik or Qalcha ancestors of mo 
dem Parsis * 

*My mmero gratitude a due to Dm Manenkji H Davar 
and Jiunnhedji M Unvaln, both noted scholars on Znroastn 
anism they have pointed out to me that according to the 
Km»eh Sanjnn the first Parsis came to India from Khorussan 
and that they were the descendants of the royalty and 
noblemen of the Snowman (_ ourt who had retired to Tabanstnn 
after their defeat in A41 AT) had maintained their freedom 
an I had their own form of go\ernonce an! coinage While 
I ha\e not tho slightest intention to discredit the Kisa^h 
Sonjun, I would hero say that there ib nothing to disprove 
historically or m lentiflcollv that the ethmi make up of the 
Khorussan is was brachycephalous with its attendant indices 
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MYCOLOOIHT DEPARTMENT OK 

'T'HERE are certain plant parasitic bacteria 
A which cause various abnormal growths manifes 
ted in the form of fasoiation, root-formation and galls 
or tumours m the plants The nodule bactenum which 
is not considered as a parasite, also induces a sort of 
abnormal growth by forming nodules on the roots of 
leguminous plants Of all these bacteria, the gall 
forming organism, Bactenum tumefactene Smith A 
Townsend is very interesting, as it stimulates the plant 
cells to divide and multiply, with a result that a gall 
or tumour is formed on the plant surface Some 
times, huge galls are thus produced m nature and very 
frequently, bacteria are missing from these gall tis 
sues But, even jn absence of bacteria, the plant cells 
continue to multiply as a result of initial stimulation 
and the galls grow in size Ordinarily, it is seen that 
the bacterium infects the superficial layers of the plant 
tissues and continues to act from there* By ana to- 
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lmcal studies it is also known that in the infected re 
gion, certain cells in the deeper layers become mens 
tematic and they continue to divide and multiply 
and to produce a mass of undifferentiated colls As 
a result the b&ctena-mfected layer is gradually pu 
shed out and m larger and older galls these outer lay 
era are finally cast off Hence in older galls, bacteria 
may be absent but even m spite of this the stimulated 
cells retain their mens tematic activities and oontmue 
to add to the size of the gall This is a point to show 
that bacterium merely acts as a stimulus in the begin 
ning and sets the ball rolling Moreover, in some plants 
secondary galls are also produced at a distance above 
the pnmary ones and the former are invariably bac 
term-free It is presumed that these galls are produ 
oed as the result of certain stimuli which are trans 
Hutted from the original infected area More interes¬ 
ting i> the point, that when the bacteria free tissues 
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from these secondary galls are grafted to a healthy 

? lant, they also induce the formation of new galls 
herefore, once the cells are made to divide and mul 
tiply under the influence of bacterial attack, this ehan 
ged cell behaviour can be transferred from one place 
to another without any further assistance of the bac 
term Evidently, the course of this plant disease 
is very muih similar to that of human cancer In 
ease of the latter, the causal organism, if any, is of 
course unknown but the colls acquue tho similar pro 
porty of continued growth and multiplication os those 
in the plant galls As a bacterium is now known to 
bo responsible for plant galls, naturally, it has been 
a matter of unusual interest both for the Plant Patho 
logists and for Medical Doctors to study the action of 
this bacterium Consequently, a vast body of litera 
ture has accummulated on the behaviour rif ciown 
gall organism B tumcfaciena, and the possible impor 
tance of a variety of chemical substances produced 
by bacteria has been examined and thur action on 
plant tissues has been studied Tho results on these 
lines have been rather negative, but at the same time 
considerable advances have been made m our know 
ledge The most recent explanation rtgarding the gall 
formation in plants is the possible relationship of 
plant growth substances or auxins anil around this 
a large body of literaturo has grown up 

The idea that a hormohe or a growth substance 
is concerned with the normal growth and development 
of a plant is well known These plant hormones or 
auxms control the bud development, stimulate tho 
meristematic activity of cells, initiate the root for 
mation and cause epinasty on the leaves Various 
synthetic substances are now being manufactured 
which also behave similarly as auxins ami go bv the 
gem ral name of heteroauxins In tho crown gall, 
apart from the cambial activity resulting in a gull, 
adventitious root formation was noted by Smith Brown 
&, Townsend (1911) In Paris Daisy and Balsam 
plants, Brown (1929) also reported that besides tho gall 
formation, the inoculations with Bacterium tuntefu 
ciena resulted m the formation of adventitious roots 
These phenomena have also been reported by various 
other workers Isicke, Riker & Dugger (1937, 1938) 
also adduced evidences that crown gall organism 
could cause epinasty of the leaves So, during the 
infections by B tume/actena, all these growth phono 
mena, such as stimulated cambial activity adventi 
tious root formation and epmasty of the loaves are 
noticed and these can also happen under the influence 
of auxins or the synthetic growth substances known 
os heteroauxins Kraus, Brown & Hammer (1936) 
and Brown (1937) showed that indole \ acetn acid 
stimulates cambial activity and produces galls on the 
tissues Root formation and leaf epinasty under the 
application of heteroauxin ate also well known Thus 
from the symptoms, it is highly suggestive that bac 
terial mil formation may take place under the mflu 
enee of high auxin concentration and as such, mves 
tigations were required to assay the auxin concen 
trations in the gall tissues Link & Eggers (1941) 
used the uaual ether extraction method m isolating 


auxms from the gall tissue and conducted the Arena 
curvature tost to determine the concentration of the 
auxms It was observed that the amount of growth 
substances m the gall tissues was very much higher 
than that found in other parts of the plant Thus 
tho presen co of higher concentrations of growth subs 
tanccs m the bacterial gall tissues is now oertain A1 
though the natural plant auxins Buoh as auxm a and 
auxin b could not be obtained in a pure form and the 
experiments could not be carried out with these na 
tural substances, indole 3 acetic acid a hetero&uxin 
was used in most of the experiments designed for com 
panng the behaviour of B tumefaciens Lately, 
indole 3 acetic acid has boon isolated from plant tis¬ 
sues (Haagen Smit, Leech & Bergen, 1941) and it is 
now taken as one of tho natural auxms Therefore, 
the beliaviour of B tumefaciens which parallels with 
that of high concentrations of indole 3 acetic acid in 
plants, led to the belief that growth substances are 
responsible for gall formation 

Brown & Gardner (1936) were of the opinion that 
neoplastic growth in plants was not due to the direct 
action of B lumefactena, but to the products of its 
metabolism They suggested that a growth subs 
tanco could be isolated from the cultures of bacteria 
A number of other workers also showed that tho fll 
trates of bacterial culture behaved in the same manner 
as any of tho auxms or heteroauxins would normally 
do m plants Ih fact, by chemical tests Link, Wilcox 
and Link (1937) demonstrated tho presence of indole 
3 a< etie acid in broth cultures of B tumefaciens Sinn 
larly other authors have also claimed that B tume 
factens produced growth substances in culture and 
possibly it might be doing so m the plant tissues 

Brown & Gardner (1936) suggested that these 
growth substances might travel inside the plant tis 
sues and cause secondary galls elsewhere than the place 
of original infection Experiments have been made 
on diverse lines to suggest the possibility of mo\ ement 
of certain substances from the gall tissue Tn this 
connection, tho presence of living bacteria in primary 
and secondary galls has been critically examined, so 
that this may lead to some clue Smith, Brown & 
McCulloch (1912) were unable to isolate B tumefaciens 
from the secondary galls in Pans Daisy This was 
confirmed by Braun & White (1943) m the Sunflower 
plants Several other investigators also came to si 
milar conclusions White & Braun (1942), by using 
these bacteria free tissues from secondary tumours 
were able to produce galls in healthy tissues By 
their tissue culture method with which a part of the 
living tissues can be made to live and grow in culture, 
they removed some tissues from these bacteria free 
secondary galls and observed that the tissues grew 
up into large sized galls Thus the infectious nature 
of the gall tissues can not only travel in the same plant 
and from one cell to another but also from one plant 
to another Now knowing that the secondary galls 
are bacteria-free and they can also transmit the neo¬ 
plastic growth of the tissues, a considerable interest 
was centred, round the origin and behaviour of these 
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secondary galls It was suggested that growth subs 
tance produced in the infected area, travels inside the 
plants and accumulates at a place and forms a secon 
dary gall By some special techniques, some viru 
lent and avirulent (attenuated) strains of B tumefa 
cuna could be obtained The former, when morula 
ted into plant tissues, produced strong galls whereas 
the latter produced a slight swelling Locke, Hiker 
ft Duggar (1938) showed that when a virulent strain 
was inoculated at a distance above the attenuated 
strain, the latter developed a strong gall Thus they 
suggested that the virulent strain which was capable 
of producing growth substance, allower! the auxins 
to travel downwards to the attenuated strain and 
helped it in tho formation of normal galls Rikcr 
(1940), showed that if instoad of inoculating the vim 
lent strain up above the stem, it is inoculated below 
the attenuated strain, the virulent strain exerted no 
such influence on the latter This is quite in agree 
ment with the polar movement of tho auxins, winch 
can travel only downwards Hence the association 
of auxins in the gall development became an attrue 
tive hypothesis 

The examination of primary galls occurring m 
nature or arising out of artificial inoculation has also 
yielded interesting results Jensen (1918), I>e Ropp 
1947), failed to isolate bacteria from naturally occur 
ring galls in tho beets It was definite that those 
gallH were formed due to the action of bacteria and the 
tissues possessed the property of inducing fresh galls 
when they came in contact with the healthy tissues 
Thus he concluded that m older galls the bacteriu 
must be dying off In the subsequent season, ho also 
extended his experiments on the tumours in Man 
gels and Sugar beets and essentially came to the same 
conclusions Recently De Ropp (1947) also carried 
out similar tests on a number of host plants such as 
tomato, tobacco, and sun flower By artificial ino 
culations he induced gall formations in these plants 
and later, tried to isolate the bacteria from thetc tis 
sues In his every test, he could invariably isolate 
B tumefacxena from the gall tissues of tomato and 
tobacco, whereas, he failed to isolate the bacteria frr m 
the sunflower Thus while he agreed that the bai 
teria die out in older galls he also suggested further 
that the position may vary along with the host plant 
the bacteria dying more quickly in one and less quick 
ly in another Also m tomato and tobacco, he could 
always isolate B tumefaciens from the intemode tis 
sues on either side of the gall, up to a certain distanci 
This suggested that bacteria could travel to a certain 
distanoe inside the plantB 

However, to sum up, tho investigations have led 
to the following broad conclusions 

1 Crown gall in plants is caused by Bacterium 
tumefaciens 

2 The bacteria usually die out in older galls 
But, the tissues continue to grow, multiply and add 
to the use of the gall 

3 Bacteria-free secondary galls are frequently 
formed near the primary galls in plants. 


4 Tissues from these secondary galls, if grafted 
to healthy plants can also produce fresh galls 

5 The symptoms produced by crown gall or 
ganism arc very much similar to those produced b> 
the higher concentrations of heteroauxins 

6 There is a higher concentration of auxin in 
the gall tissues of the host plant 

7 The bacteria produce heteroauxins in cul 
ture and the bacteria-frec culture extracts of B tume 
facxens also induce galls in the plants 

Thus it w’as very tempting to ascribe that B tv 
mejactens produces growth substance and the accum 
mulation of this substance results in the foimation of 
galls in higher plants But further researches have 
brought to light some conflicting evidences, whereby 
it is doubted, if auxin produced by bacteria is alone 
responsible for the gall foimation in plants 

Ixickc, Rikcr ft Duggar (1938, 1939a) first repor 
ted that both virulent and attenuated strains ot B 
tumefaciens, produced approximately equal amounts 
of growth substancts in culture Actions of these 
strains were quite different on the host, one produ 
cuig a large and normal sized gall and the other pro 
ducing a slight swelling Grieve (1940) also came 
to similar conclusions further, he reported that 
certain other plant parasitic bacteria, namely, Xan 
thomonas solanacearum (bmith) Dowscm, 6c tynehac 
tenuni mtchiganense (Fmith) Jensen, and (ctyntlac 
lenvui Jiaccumfactens (Hedges) Dcwson, did net induce 
gall foimation, and yet, they priducul hctercauxins 
in culture Moreover, in there bacteria hh well, both 
pathogenic and non pathogenic strains, produced si 
milar amounts of growth substances in lulture B 
tumefaciens and 6 flaccvmfactins whilo producing he 
teroauxins in culture failed to induce similar gicwth 
responses on the same host Both are known to attack 
the French Bean in which galls aro formed undir the 
external application of heteroauxins and os well as, 
of tho bacteria free culture extracts of B tumefaciens 
On this host, B tumefaciens always pr< duced the galls 
whereas 0 flaccumfacitns failed to do to lhete va 
nations can not be explained, if the hypothesis that 
(bacterially produced) heteroauxm produced by bac 
teria is alone responsible for the gall formation in the 
plants The results of further investigations also do 
not find in favour of the proposed hypothesis It was 
observed hat indole J acetic acid (heteroauxm) 
ever, though applied m high concentrations was re la 
tively ineffective as compared with the extracts of a 
virulent strain ami this also, failed to help an attenu 
ated strain for producing a normal gall Moreoc er, 
different host plants also responded differently to 
the application of heteroauxmR, whereas they all pro 
duced galls under the infection of B tumefaciens bur 
thermore, in the gall tissue the amount ot growth subs 
tance which are evidently produced by relatnely a 
few bacteria, can only be produced by very large num 
ben of bacteria in oulture Therefore, the produc¬ 
tion of growth substances by bacteria can never be 



148 


SCIENCE AlH> CULTURE 


the only factor explaining gall formation in plants 
An suggested by Leoman (1937) and later by Link, 
Wilcox and Link (1937), the growth substanoes ob¬ 
tained in the gall tissues are largely due to the stimu¬ 
lation of the host cells whioh affects the normal pro¬ 
duction and transport of the auxins and make these 
accumulate m the gall tissues Later on Kocke, 
Riker & Duggar (1938, 1939b) also agreed with Leo 
man in suggesting that the accumulated auxins are 
the products of hoBt cells and most likely not the pro¬ 
ducts of bacterial metabolism, Link, Wilcox & Link 
(1937) and Link & Eggers (1941) incline to the view 
that the gall formation is duo to the growth substances 
produced both by the parasite and the host Thus 
the association of auxin in the formation of plant galls 
cannot be discarded and very possibly, some other 
factor or factors operate along with the auxins The 
accumulation of auxin may be as much a result as 
the gall formation occurred under the influence of 
bacteria and it is a necessary accompaniment with tho 
cell proliferation and gall formation However, it 
remains open, why there is such a disturbance in the 
auxin concentration Further investigations have got 
to be made on this matter and it is to be ascertained 
what those other factors are that lead to the auxin 
accumulation and consequent growth phenomena 
Some authors have thought of the possible role of vi 
tamins, which behave as growth factors m plants 
For instance, Bonner (1938) recognises that thiamin 
is a root growth factor in tho normal plants There 
fore, the action of various vitamins such as biotin, 
flavin and pantothenic acid together with thiamin 
has been studied by Henry, Hiker & Duggar (1942) 
So far, the studies have indicated that vitamin B 
has no relationship with the development of crown 
gall 

Another explanation may be the association of 
food factor It is now recognised that although auxin 
is required for plant growth and development, this 
alone is inoperative without a second factor, namely, 
food Schneider (1938) has shown that along with the 
auxins sugar is necessary for the growth of Avena It is 
quite possible that crown gall organism might be inter 
faring with this food factor in some way or the other 
so that the normal balanoe is disturbed Feeding 
of plants with certain food substances may also result 
m abnormality Virtanen & Linkola (1946) have 
shown that feeding of pea plants with a alanine leads 
to curious branching and to other growth abnorma 
lities Therefore, one does not know how far those 
bacteria might be affecting the food substances in the 
cells Since auxin action is also bound up with the 
food substances, the food auxin complex may be opera 
tmg together at the same time and result in auxin 
accumulation No doubt, it seems to be a very 
useful line of enquiry to know the behaviour of B 
tvmefacxens in the context of food factor Therefore, 
as can be judged from all these evidences, we are still 
away from a correct solution of the crown gall deve¬ 
lopment in plants 

Another growth phenomenon, which is very much 
si milar to erowh gall development can *bo occur as 


VoL 15, No. 4 

the result of infaction by the Legume nodule bacteria 
Investigations as to the mechanism of their action have 
not been done so extensively as they have been done 
in case of the crown gall organism, B tumcfacxens 
However, certain oomparable results have been ob¬ 
tained m case of the Rhxzobxum and it is interesting 
to review these m the light of auxin theory 

Thornton (1936) showed that in Lucerne, before 
the infection by Rhxzobxum the root hairs got coiled 
and the subsequent bacterial entry took place only 
m the deformed regions Further, Thornton & Ru 
dorf (1936) stated that in a nodule there is a cap of 
meristcmatic cells which continue to divide, multi 
ply and add to the site of the nodule Hiltner (1900) 
observed that filtered extracts of bacterial culture 
could produce eimilar deformations on the roots as 
are caused by bactoria Molliard (1912) also noted 
that sterile culture extracts of Rhxzobxum could bring 
about further abnormalities such as growth mhibi 
tion increased cell division, deformation and enlarge 
ment of cortical colls Therefore, he concluded that 
Rhxzobxum produced some active principles m the cul 
tun* and those might lead to the observed growth 
phenomena Thornton (1936) also came to similar 
conclusions 

Thimann (1936 1930) postulated the growth 

factor hypothesis for explaining the mechanism of 
nodule formation The observations uhich led him 
to tho formulation of this hypothesis were as follows 
1 There was a high concentration of auxin m the no 
dules, 2 Application of hotorc auxins to lateral roots 
resulted in growth inhibition, swelling of the cells and 
increased cambial activity 3 Indole 3 acetic acid 
was produced in bacterial culture containing trypto¬ 
phane Thus his conclusions were that the bacterial cul 
ture produced indole 3 acetic acid inside the ihfected tis 
sues Further, in explaming the courso of nodule 
formation he states that in the beginning when the 
auxin concentration is low, this growth substance 
leads to the enlargement of the cells and to the mi 
tiation of cambial actmty But m course of time, 
on account of oontmued auxin production, the oon 
centration becomes higher and the elongation of the 
root hairs is inhibited The continued swelling final 
ly results in the formation of a nodule 

Looking superficially, this explanation seems quite 
attractive, but as in the case of crown gall there are 
various difficulties before this hypothesis can receive 
the general approval It is known that hetero&u- 
xins can brmg about root curling in the same way a* 
the bacteria before they effect their entry into the 
plants Link (1937), Chen (1938), Thimann (1939) 
and Georgi & Begum (1939) observed that various 
species of nodule bacteria produce mdole 3 acetic 
acid in culture But Chen (1938) showed that both 
effective and ineffective strains of nodule bacteria 
could produoe approximately the same amounts of 
heteroauxins, in culture Further, Georgi & Begum 
(1939) stated that m some oases, the ineffective strains 

r iuoed even greater amounts of growth substances 

radxobacter which occurs as a usual contaminant 
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ip the nodules, also formed heteroauxins in culture 
This organism has no connection with the infection 
of the roots and the subsequent development of th< 
nodules Chen Nicol k Thornton (1940) explained 
that the initiation of the cambial activity was due t< 
the growth substance produced by bacteria but m 
case of ineffective strains, the growth of bacteria was 
normally arrested inside the host tells and as a result 
there is Ipbh of growth substance production in thi 
host cells Hence the responses are different tht 
eflect ve strains producing the normal nodules and 
tl e ineffective ones failing o do so 

Obviously there is secretion of some artive che 
nrucal substances by the nodule bacteria and these mav 
be responsible for the growth reactions in the plants 
But whether it is auxin and auxin aloie is yet to lx 
confirmed However the balance of evidence sug 
gests that auxin may be one of the factors hut wc 
are still away from a eoirect explanation regaiding 
these abnormal giowths in plants 
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UNIVERSITY OF CALCUTTA 

Sri Charu Chandra Biswas a former Puisne Judge 
of the Calcutta High Court has succeeded Prof P 
N Banerji as Vico Chancellor of the Calcutta Timer 
sity 

Son of the late Ashutosh Biswas, Public Prose 
cutor Alipore (24 Pargannas), Sri Biswas has had a 
very distinguished record of public services and is 
connected with his alma mater for more than thne 
decades 

Sri Biswas has the unique record of standing first 
in firstolasB mBA (Honoursin English and Philoso 
phv), M A , B L , and all other examinations of tht 
Calcutta University and won scholarships medals and 
prises 

Enrolled as a Vakil of the Calcutta High Court 

4 


in 1910 he later became an Advocate in 1924 After 
serving at the bar for more than quarter of a century 
he was elevated to the bench m 1927 frem which post 
he retired early this year 

During this pened Sn Bn was had the distinction 
of being connected with » very large number of social 
educational and cultural institutions of the city He 
has been an ordinary follow of the Senate of the Cal 
cutta University sinre 1917 a number of the Syndi 
cate since 1928 dean of the Faculty of Law since 1938 
and he served on various other academic bodies and 
committees of the University for more than three de 
cades From 1913 21 he was a professor m the Uni 
versitj 1 aw College 

Sri Biswas has also been closely associated with 
the Calcutta Corporation of which he was a commis¬ 
sioner from 1921, and later a councilor since 1926, 
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which office he relinquished in 19&7 when ho was ele 
vated to the bench His services were requisitioned 
by tho Go\ernmcnt of West Bengal in 1948 as chair 
man of the (alcutta Corporation Investigation Com 
mission which has just submitted an interim icport 
from I92H 17 Sri Biswas ilse served on the Calcutta 
Improvement Irust of which he was nn elected imm 
her from the (orpcritioii 

In 1910 Sri Biswas tame to tho foreficnt of the 
uhlic life of this country when he was tU etc I u mem 
er of the in ban Legislative Assembly from the Cal 
cuttn Urban Non Mah imedun constituenev 

In connection with the propcsals for Incliun C.en 
titutional Reforms in June 1931 Sri Biswas was in 
vited by His Majestys Government to participate 
m tho discussions on the Reserve Bank cf India and 
the constitution of a Railway Board for India In 
1936 ho was appointed a substitute delegate frem 
India to the General \sHemblv of the League of Na 
tions at Genov a > arlicr in 1911 he was nmilc aCl F 
Sri Biswas is now the president ef the General 
Gounoil and State Faculty of Ayurvtdic Medicine 
and rector of tho National Council of Education in 
West Bengal Vice president of the Indian Assoc in 
tion for the Cultivation of Science C alcutta Blind 
School the Malm hod hi Society and a mem be i of tho 
Governing Body of the Presidency College Ripon 
College Ashutosh College Bangabasi C ollcgt I'm 
verHity Law C allege Subhas Institute of C ulturc (Col 
lego) South Suburban S hool Sir Ramcsh Mittei Girls 
School ( alcutta t te 

A moderate in his political ideas Sri Biswas was 
a prominent member of the Indian Association anel the 
National Liberal Federation In every sphere el his 
activities he was noted for his justice integrity anel 
honesty of purpose anel his talents earned due re cog 
mtion when he was elevated to the bench As a judge 
he will he tvtr remembered for his masterly judg 
raent on the Bhowal Sannyasi c asp w hie h has be e me 
a classic m the legal world 

Sri Biswas was called upon in 1947 to serve on the 
Radcliffo Committee and to report on the boun larv line s 
between West and East Bengal as a result of the birth 
of the Dominions of India and Pakistan 

He is appointed Vico chancellor at a tune when 
the University is faced with major changes in its adnn 
mstrative and academic departments and wi have 
every reason to believe that the work has fallen on a 
trusted It ader We wish Sri Biswas a pcrieci of Imp 
and distinguished services for his alma mater 

INDIAN SCIENCE NEWS ASSOCIATION 
The fourteenth annual meeting of the Indian 
Science News Associutu n was held on Saturday Sep 
tembor 17, 1949 at the Applied Chemistry Lecture 
Theatre of the Unive rsity College of Science Calcutta 
Dr D M Bose oni >f the Vice Presidents < f the 
Association presided 

Speaking on the occasion Dr Meghnad Siha asked 
the scientists to take part m solving the country b 
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current problems It would not do he said for scien 
tists who were interested m the country s future to 
retire to their laboratories They must work in labo 
ratories but at the same time devote their attention 
to the burning questien ef the elav 

Independent India he said required a new type 
of cducati m The number of universities in the coun 
try was grew mg but the quality had not improved 
Phey required more scientists technicians engineers 
anel medical nan Above all better oiganirntion 
for research was needed 

Ccntinuing Dr Saha said that the Science and 
C m tire had conducted a most comprehensive pro 
paganda during the last 15 years ef its existence in or 
der that the Government took up the questien of pro 
pei organisation ef the natural resources of the coun 
try I Ins must be rlone if they wanted to raise the 
standard e>f living as wtll as for the purpose of the 
country s defeme 

Dr Saha said that the most important reeoinmtn 
tion which they hael made with regarel to planning 
on scientific Inns had not he c n accepted by the Govern 
ment nor had they set up the national planning com 
mission Government lu said insteud of preceeding 
on right lines arc mu Idling m almost all the under 
takings which they have taken up Jt is true that 
we have iclucved mele j endence after many years and 
some mistakes ut the initial stage arc natural But 
I hope that they will realise their mistakes in not wet 
ting up the planning o< mmission 

Presenting the Annual Report Prof P Ray (Ho 
norary Secretary) referred to the aetivities of the As 
sexiation anel its finntuuil positien The Asm cmtion 
was in receipt of grants and elonatu ns iluring the year 
under review fre m Messrs Adair Dutt & ( ( ltd Bur 
mah Oil Co (India ( onccssions) ] td ( alcutta C henneal 
Go Lt 1 Indiun Association for the <_ultivaticn of Sci 
enco Calcutta ITnive rsity Government of Tndia and 
Bengal Ghenueal & Pharmaceutical Works I td 

Jhe. following were duly elected officebearers 
anel members of the ce uncil for 1949 50 —President 
—Prof M N Saha Vice Presidents —Dr S C Law 
Dr J C Ghosh Dr D S Kothuri Dr W J) West 
Dr S b Bhatnagar Dr B Prasad Treasurer — 
Prof P C Mittcr Secretaries —Prof P R&y Prof 
S K Mitra Members — Pre f S P Agharkar Dr R 
Ahmed Sri H P Bhaumik Dr S R Sen Gupta Dr 
K Biswas l)r P K Bose Prof K P Chattopadhyay 
Dr M S Knshnau Dr B C Guha SnT Sen Sri BN 
Maitra Dr S C Mitra Prof H K Mookcrjce Dr 
I N Mukcrjte Dr S R Bose Dr S f Hora Dr 
S Dutta and Dr S K Banerjee 

CONSERVATION OF MINERAL RESOURCES 

Formulation of a mineral policy by the Govern¬ 
ment of India and adoption of measures to implement 
it as far as possible were advocated by Dr M 8 Krish 
nan Officiating Director of the Geological Survey of 
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India, presiding at the twenty fifth annual general 
meeting of the Geological, Mining and Metallurgical 
Society of India at the Great Eastern Hotel Calcutta 
on September 16 last 

Referring to the question of the conservation 
and utilization of natural resources of the world and 
as discussed at a conference by the U N Secretariat at 
Lake Success recently Dr Knshnan said the confer* nu 
had focussed attention to the great need for using 
such resources carefully Because of tho two world 
wars and increasing industrial production these re 
sources including animal and plant products soil 
water power and mmorals were being used at an over 
increasing rate The rate ot consumption of minerals 
and metals had vastly lncieosul in recent years in 
America and Western Europe It was estimated that 
eluring tho 35 years since 1014- the world had usesl as 
much mineral pmelucts as in all the previous centuries 
put together As a result of this rapid eonsumption 
the average graele of certain minerals in North Aine 
riea and Europe had gone lown though technological 
advances had enabled them to utilize the lower grades 

Referring to eonse nation of India s mineral le 
sources Dr Knshnan said that India was until now 
a large exporter ot her own mineral raw materials 
to other countries A vast amount of foreign capital 
had been invested in the mineral industries ot India 
It was time that India had a mineral policy of her 
own Jhe main aim of such a policy should be the 
conservation of mineral wealth which would involve 
improvement of mining uvoidance of waste and the 
undertaking of research 

Consei\ution of metals and tnineials was only 
possible if they could aelopt the latest technique cf 
mining developed by research Then objective should 
be to effect the maximum recoveiy from natural mu 
terials after the processing with the minimum waste 
and in the most rational manner 

He hoped that all agencies engaged in the mineral 
industries of the country Government and private 
would direct their attention to the necessity of eon 
servation of their resources not only by followiig tin 
latest methods developed by other countries but alse 
by undertaking research schemes themselves 

Reviewing the activities of the Society Sri N N 
(liatte rjee Secretury said that with the achievement 
of independence India had entered a new era It 
was therefore natural to expect that a national mi 
neral policy would be introduced for tho proper dev* 
lopment of her mineral resources Ihe sooner such 
a policy was widely enforced the better for the e oun 
try s progress m industrialization 

The following were elected to form the Council 
of the Society for 1949 50 Dr M fe Krishnan Pre 
indent Sri D B Sahana and Sri M L Shome Vice 
Presidents Prof N N Chatterjee and Prof N L Sharma 
Joint Secretaries Prof P C Dutt, Treasurer and Prof 
S Ray, Librarian, Sn 8 K Barooah, Prof D K Cha 


kravarty Dr M Chatterjee Dr A K Dey Sri Gopal 
Iyer Dr A G Jhmgran Dr C S Pichamuthu and 
Sri M K Ray Members 

POTATO RESEARCH 

Ihe Central Potato Research Institute set up a 
few months back by the Ministry of Agriculture OK 
verument of India recently started functioning at 
Patna 

The Institute which is believed to be the first 
of its kind in the East will ro ordinate research so far 
undertaken m various sub stations of the Indian Coun 
eil of Agricultural Research at Simla Bhowali and 
Kufn and will chalk out a scheme for fundamental 
research on the production and utilization of the po 
tato crop 

For the present the Institute hate started func 
tinning in borrowed premises from tho Government 
of Bihar who have placed a 25 acre plot and a few 
rooms for labeiratory and office purposes at its dis 
posal Permanent buildings are not proposed to be 
built now in view e>f the m ed for economy in Govern 
ment expenditure When tlie financial situation eases 
construction of permanent buildings will be taken 

up 

Potatei as a nutritive fooel is a most important 
item of diet. Apart fre m its energy value it contains 
appreciable quantities cf protein minerals und vita 
nuns B und f In lndiu although the soil is suitable 
m most are as for potato rultiv atie n e nly about 0 2 
per cent of tho total eiop area is under potato and 
tho annual producticn is about 1 800000 tons lea 
vmg aside the quantity required foi seed purposes 
about 8 lbs of potato are vvu liable annually per head 
as against about 500 lbs pe r head per annum m some 
of the Western countries 

The main obstacles hi the way of increased pro 
eluction of potato in India are (J) absence of different 
varieties of jotato suitnl to varying ecnditions of cli 
mate and soil m elifferent parts if the country (2) 
non availability of sound healthy seed m adequate 
quantities at the right time and at a reasonable price 
und (3) the heavy toll taken by fungal bacterial and 
virus diseases anil insect pests ihe Institute will 
undertake re search into these problems Dr S Ra 
manujam Second Economic Botanist Indian Agn 
cultural Research Institute is appe mted Director of 
tho Central Potato Research Institute 

ERADICATION OF WHEAT RUST 

Co ordmated research on wheat rust on an all 
India basis will now be undertaken as a result of a 
comprehensive scheme recently sanctioned by the 
Central Ministry of Agriculture A turn of Rs 8 58 hCO 
has been sanctioned for the purpose for the first five 
years beginping frem April this year Ihe scheme 
which is now proposed to be launched amm at evolving 
a type of wheat which » simultaneously resistant to 
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all the various kinds of rust keeping in view the botani 
oal mycologies! and agronomical aspects of the 
problem 

It may be recalled that in 1947 a committee on 
wheat rust control was appointed by Dr Rajondra 
Pfesad the then Minister tor hood to go into the pro 
blem and suggest measures for the final elimination 
of rust The committee recommended both short 
term and long term measures 

4mong the Hteps r<commended to ht undertaken 
under the short term scheme was to give a trial to the 
theory that while infection is killed m the plains by 
the lnttnsi summer heat it is carried from seuson to 
season by the summer sowings of wheat and barley 
mainly m the Nilgiris and Palm Dills On this basis 
it is held that if sowings of wheat and barley in summer 
are completely stopped in Peninsular India tht source 
of infection will disappear and the mi nace of rust will 
be mitigated if not completely eradicated tins 
theory is being given a trial in consultation with 
Provincial and State Governments concerned 

The second shortterm scheme recomimtided by 
the Committee was the seed mixture trial which aims 
at a mixture of those varieties of wheat seeds which 
are claimed to be tolerably resistant to the three kinds 
of rust individually This scheme is now a part of the 
Grow More Food campaign 

The longterm scheme recommended by the 
Committee which has now been sanctioned deals with 
the mycological botanical and agronomical aspects 
of the problem and research would be conducted on 
the following lines (a) Finding out the physiological 
races of the throe kinds of rust and maintaining the ir 
hvo culture (b) breeding of wheat varieties resistant 
to all the three types of rust and (c) ascertaining w hethtr 
tho effect of rust can be minimised by changing cultural 
and manurial practices for example changing the time 
of sowing the method of manuring < ropping spitmg 
and so forth 

The general programme of work relating to the 
scheme will he laid down by the Wheat Rust Control 
Committee and the necessary oo ordination will be 
done by the Indian Council of Agricultural Research 
The actual scientific work and the collection of data 
will be carried out by the Indian Agricultural R< st aieh 
Institute 

AGRICULTURAL RESEARCH ON A REGIONAL 
BASIS 

Research problems on agriculture and animal 
husbandry will now bo considered under three main 
categories namely fundamental regional and local 
with a view to dhsuring that adequate attention is paid 
to each problem according to its important e This 
new procedure has been laid down by the Indian Council 
of Agricultural Research in pursuance of a decision 
taken at the last meeting of the Governing Body of 
the Council to undertake research on a regional basis 


Tho Regionahsation Committee of the Council, 
whose report was recently adopted by the Governing 
Body as an experimental measure for a period of two 
to three years for tho present suggested that in fufute 
all agricultural and animal husbandry research woik 
should be classified as fundamental regional and 
local Fundamental problems will be allotted, as 
far as possible to the Central Institutes of Research 
Universities and other research bodies like Central 
Commodity Research Stations The regional problems 
will be financed on a contributory basis by tho Indian 
Council of Agricultural Research and the Provinces 
best suited to take them up while local problems will 
be assigned to respective Provincial Governments 

The Committee divided the country into five mam 
regions for agricultural research purposes namely (1) 
Dry Northern Wheat Region (2) Fastern Rice Region, 
(3) Southern Millet Region (4) Temperate Himalayan 
Region and (5) ( oastal Region On the animal huekan 
dry side the first four Regions were adepted and the 
coastal region was for the time being prejeted to be 
included in the Fastern Region Foimation c f regional 
committees was also recommended 

Hie Regional (ommittces on Agriculture have 
alrc ady bee n set up with the Agricultural (e mmissicner 
of the Government of India as the < Aairmun and Duec 
tors of Agriculture of the Provinces constituting a parti 
cular rc gion as member These ( ommittces mot during 
the last summer at various Regional Centres the 
Wheat (ommittce at New Delhi the Rice Committee 
at (alcutta the Millet Committee at Nagpur the 
Himalayan Regional Committee at Simla and the 
Coastal Regional Committee at Mysore The cxperi 
once gamed from discussions at the Regional Committee 
meetings have proved the effectiveness of tho new 
procedure and the (ouncil have now addressed all 
Provincial Governments that research Hchcmes should 
hi drawn up according to the new procedure 


INDIA CAN BENEFIT FROM THE USA 
PATENT OFFICE 

America s greatness stems to a great degree fre m 
the impetus given to individual ambitions by provisions 
of the Federal Constitution Among constitutional 
pro visions which enhance the individual s worth to 
himself and to society is the one giving the U 8 legis 
laturc the power to grant him the exclusive enjoyment 
of his inventions and discoveries for a limited pened 
This is the fountain head of authority for the U 8 
patent system Thanks to thiB patent system crea 
tiveness can be freely expressed with good of his 
country as a whole 

By now the patent office has issued a total of two 
and a half million patents concerning every conceivable 
human activity in every part of tho world These 
patents constitute the greatest body of technical li 
tereture ever amassed Without the various aspects 
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of thu patent system America could not have reached 
anything approaching her present industrial and ecu 
nomic power 

The USA patent system is open to the people 
of India as it is to anyone in the world except per 
sons who are classed by the USA as enemy aliens 
Its protection is given to Indians to exactly the same 
extent for exactly the same cost as it is to American 
citizens The foes charged by the USA government 
are $30 (about Rs 1/S)) upon filing the application 
and another $ 30 upon completion of examination 
and acceptance If application is rejected an appeal 
can bo filed for a fee of $15 (Rs 75) The fees expected 
by the attorney or agent vary considerably Tho 
scienoe division of New York s reference library has 
excellent facilities m this lino 

One e^ the patent issues there art no additional 
fees for its maintenance and no provisions for compul 
sory working or for compulsory luencing under th< 
patent Fven if the patentee does not work the pati n 
tod invention hnnself he may prevent others fr< m 
infringing it There are no renewal fees taxes or 
assessments whatsoever through the 17 years of the 
patent s existence The total amount paid in ordinary 
cases is thus $ 60 (Rs 300) for 17 year protection In 
India s patent system tho applicant first jiays the 
Indian government an application fee of Rs 30 and 
a sealing fee of Rs 30 After the first four years of tin 
life of the patent (which are free) the patentee must 
pay renewal fees of Rs 50 for the second four year 
term Rs J00 for the third and Rs 150 for the final 
4 year term This totals Rs 1260 for protecting an 
invention m India for 16 years as compared to Rs 100 
for 17 years of protection m the USA 

The number of patents granted per million popu 
lation in U b A is 374 while it is only 2 in India 
86 8 pen ent of tho total of patents taken out in U 8 A 
annually are taken out by USA citizens In 
India only 10 percent are granted to Indians and 
00 percent to foreigners In 1946 of the 2 608 appli 
cations filed m the Indian Patent Office 18 percent 
were filed by USA nationals 


PLANS FOR INTERNATIONAL COMMODITY 
CLEARING HOUSE 

International commodity experts have drawn 
up a plan for creating a world clearing house for deal 
mg with food surpluses It would be designed to avert 
the difficulties arising from tho accumulation of unsold 
agricultural products The scheme has been prepared 
at tho request of the Food and Agricultural Organisation 
and will be considered at tho annual conference in 
November 

Recommendations contained in the experts’ repjrt 
have been endorsed by the Director General of the 
F A 0 , Mr Norris Dodd The jj\4!n proposal it con 


tarns is for the creation of a new world organisation 
to be known as the International Commodity Clearing 
House ThiB body would be responsible for assisting 
the smooth clearance of products in agricultural markets 
in order to forestall the danger of sui pluses accumula 
ting Should such surpluses cccur it would have the 
authority to acquire them and dispose, the in off to the 
best advantage 

This organisation would in all its actiwtics work 
through the Governments who are members of the 
F A O or through such other rhanne Is as they might 
approve Membership in this Clearing House would 
be open to all members of the F A O and the United 
Nations It is suggested that it should he set uj» as 
a public corporation with a eapitnl of $ 5 000 nullie ns 

The report divides the functions of this new world 
agency into seven mam liendB I he first and second 
deal with the buying of surplus stocks and commodi 
tics and with negotiatu ns for the sale of the se Tho 
other functions are eonct rned with the holding of stocks 
acquired during periods when there is a glut with 
exchange commodities on a barter basis and with 
the arrangement of bilateral or multi lateral trade 
agreements 

lhe experts indicate that thej do not anticipate 
ft surplus occurring in several ce mnioclities among 
which are included coffee and wool But thej do 
envisage that the production of sugur cotton ce rtam 
fats and oils may exceed demand within the next 12 
months During the next three years they consider 
that there is an almost certain prispect if surjiluscs 
occurring 

BIBLIOGRAPHY Ob SCIENTIFIC PAPERS 

One of the functions of the Field Science foepera 
tion Office of UNESCO m South Asia is to facilitate 
exchange of scientific information both withm tho 
region and with tho outside world During tho 16 
months of its existence the office handled more 
than 200 requests A large number of then requests 
are for information on scientific literature and pubh 
cations Because of the liiniti el circ ulation these publi 
cations are not readily available to scientists in other 
parts of tho world Not infrequently mil the exis 
tence of a paper is unknown and in this way 
some notable contributions to scientific knowledge 
may be obscured A rough estimate shows about 
10,000 scientific papers appear in this region every 
year So far no comprehensive bibliography or doru 
mentation has been made of them In order to fill 
this need tho Field office proposes to compile a regional 
scientific bibliography to be distributed among the 
institutions and the outside scientific world through 
the other Field Science Offices of UNFSCO the Inter 
national Scientific Unions and the leading abstracting 
services It is hoped that such a bibliography will 
serve to increase the exchange of scientific literature and 
will enable the world to derive more benefit from con 
tributions of this region 
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To start with it is proposed 

(«> that the bibliography u to be published annually 
with supplements whenever nereawm 

(**) that onlv tit titlee authors and refereu tw of tin 
m lentiflc publications will lie given an 1 no abeti ict will be 
attempted at prow nt 

( i.) that all bran bee of pure an I ipphod at mn ns (Med 
t mo Agnnilture Fngineenng) em well aa social hist-m U au 1 
educational uepei t« of aiinnce will lie in luded 

(ti) that only aeiontill publi ationa p ibliali al in II h 
S outh Asia regi n (Afghanmtan Pakistan India < nylon Hur 
ma Thailon l Malaya Indonoxia ot ) will he moluJed 

<v) that onipbasia will bo gi\tn to reports of original 
experimental work Books monographs reviews survtjs 
annual reports etc will be m luded whenev or potw bio 

Cooperation ih solicited of all scientific organize 
tions anil mdivitlual suentists of this itgion to 
make tilt bibliography as complete as possible 
Scientists art cordially invited to send tluir reprints 
reports or other publications which an net leodily 
available) to enable the Science (xi operation Office 
for South Asia at Delhi University to make the pro 
ject a success 


SOME ASPECTS OF PARSI DEMOGRAPHY 

Iht growth of the Parsi ( onmuunty its Icinogn 
phic tienels and their implications for the future me 
described in this paper by Sri 0 Phundrasekur The 
Parsis, who were originally the inhabitants of Iran left 
their country to avoid religious persecution under the 
Mohammedan rulers and came to India os refugees in 
the 7th century A D Despite their long stay in India the 
Parsis have preserved their ethnic identity by means 
of rigid social and religious norms J he Parsi populn 
tion in lnelia (excluding Burma and \dtn) grew from 
86 H4 in 1881 to 114 890 in 1941 This increase of 
15% is eleeidely lower than that of 56° for fnelia x 
total population and that of Fngland s '34 ^ foi the 
same period as a fair proportion of the Parsi 
increase was due to fresh immigration of Iranian 
7oroastruius into India The Parsi birth rate has 
been declining rapidly in the past few deeadeH In 
Bombay, where 60% of the Parsis live the birth rate 
was as high as 26 per 1000 in the period 11811 20 In 
the elect nmum 1921 30 the birth rate started to diuu 
msh and in 1920 it was 20 per 1000 Prior to the out 
break of the Second World War the rate was only 
17 per 1000 The decline in tho Parsi birth rate 
seems to have been deliberately brought about The 
age at marriage of the ParsiB has increased and the 
fertility of married women diminished In Bombay 
the number of births per 1000 married we men was 
100 in 1901, 218 in 1911 160 in 1921 and 129 in 1971 
Tho growing demands made on the Parsi relief organi 
zations for fumily assistance indicate that the Parsis 
of today are finding their means insufficient to satisfy 
their needs Economic motive appear responsible 
for the restriction of the size of the families 1 ho health 
of the Parsis has improved markedly m tho last few 
decades, whereas m the beginning of the century the 
death rate was 30 per 1000, by 1930 it had decreased 


to 15 per 1000 The infant mortality rate also dimi¬ 
nished from over 160 to 1000 live births prior to 1926 to 
68 per 1000 live births in 1944 The improved health 
conditions are well reflected by a marked increase in 
the expot tation of life In 1910 12 the expectation 
of life at birth was 17 6 years for male and 38 4 years 
for females In 1930 12 the expectation of life fe¬ 
males was 52 2 years and for femalcH 54 2 years The 
Parsi fertility rate is now so low that at this level 
and the mortality conditions now prey ailing 1000 
women of the presuit generation will in due course 
be replaced bv only 810 If the present conditions 
continue inch finitely the population will increase 
temporarily to 116 327 by 1961 Sometime between 
1951 and 1961 the population will start diminishing 
m numbers and by the year 2001 the population size 
will be only 89 218 Tho possibility of a du line m the 
number is eommended to the attention of the Parsis 
so that they may devise such social and population 
policies by which the rich heritage of their community 
tould be preserved for the betterment of mankind 
(Human Biology 20 Pp 47 89 1948) 

POLONIUM RADIATION RISKS 

1 he report rtiently issued by Di Bryan and Silver 
man of ( alifornia University s medical school atomic 
research group points out that serious radiation ha 
zarels may develop in the area around the devices which 
have been produced to c Intimate static charge h through 
the employment of thm strips of the element jiolonimn 
Polonium used commercially is effective in eliminating 
statu electricity produced by belts and pulleys paper 
glassing o\er metal rolls and other machinery It emits 
alpha particles to form a conductive layer of ionized 
air betwten the dielectric inutcnal and a portion of 
the mac hme w huh is grounded A surv ty of industrial 
plants in the Los Angeles area has revcalc d dangeious 
radioactn ,ty ill the ureu m which eliminator devices weio 
stored 

Dr Bryan stated that the radiation of polonium 
doses not penctiutc tin skin but an internal hazard 
may develop from radioactive particles absorlaxl by 
inhalation or hand to mouth contact It is also sugges 
ted that such statu < limmators should he used only 
when suitable monitoring instruments arc available 
and vvorkt rs are properly trained to handle radioactive 
material (The Chemical Age August 20 1949) 

AUSTRALIAN FELLOWSHIPS TOR INDIAN 
STUDENTS 

The Government of the Commonwealth of Aus 
tralia have offered five Fellowships and one Scholarship 
for the year 1950 to Indian students for studies in 
Australia lhose awards are open to both men and 
women Candidates should send m their applications 
to the Ministry of Eduoation (Section A 1), through the 
Heads of the respective institutions in which they are 
studying or are employed Full particulars may bo 
had from the University or the Director of Public 
Instruction concerned 
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The senior Fellowships are intended to provi h 
higher training facilities and general experience in An 
tralia to suitable persons who may or may not I 
University Graduates and who are already engagi l 
m responsible work connected with national dcvtlcj 
ment The selected candidates will be given appropn 
ate training for a period of 12 months The junm 
Fellowships are intended to provnlo opportunities f i 
post graduate study at Australian institutions for stu 
dents w ho hav e recc ntly completed t nurses of ar adenu 
professional teihnual or guieral training but whos 
eventual contribution to national development miy 
be increased by a period of further training Students 
who are awarded junior Fellowships may m certain 
circumstances work for a formal degree The pern 1 
of training under the junior hollow ships will be six 
months to two years Hie Scholarship is expected t 
provide opportunity to a stu It nt to undertake a tx lirsc 
up to four ytars in duration at an institution provi ling 
professional academic technical or rural training ill 
Australia leading to ft degree 


ANNOUNCEMENTS 

We extend a hearty welcome to Sri S N Sin Regis 
trar Indian Association for the Cultivation of Science 
( aleutta who has been nominated by the Indian Sen net 
Nows Association to serve on the £<litorial Board cl 
SCIKNCK and Ccultdrk tire Prof W N Saha I CHI 
gnotl Well known to our leaders through his writings 
Sri ben haH lieen intimately assocmted with the life cl 
this journal as an Associate Editor smte 1041 e xcepting 
the years 1047 40 when he served at the UNES(O 
Secretariat at Paris 

1 he Editorial B< ard of Sctencf and Cum rk for 


the year 1940 50 will be constitutes! as follows 

Dr D M Bose Prof S K Mitra (hx offiew) 
Pre>f P R&v (txoffino) Dr A ( Ukil and Si i S N 
Sen 

Dr B C Guha who recently attended the 1st 
International ( ongross of Biochemistry held at Cam 
hndge and who presided over the session on I ita 
mm has been electeel to the International Committee 
for Biothenustrv by tlie Congress 

I)r Ciuliu is also tlu only Indian representative 
on the Provisional Committee of the Indian National 
l mon of Nutrition Sciences 

Dr 1) D Kc sambi of the Tnta Institute «fbunda 
mental Research of Be mbay has been given a 
l NbStO fellowship to wc rk cn the new types of 
electronic calculating machines for setting up a 
in Klern calculating laboratory in Asia 

Kosambi has beam invited as a visiting professor 
by ( hicugo l mvi rsity He w ill also visit the Institute 
for A lvaneed Study at Princeton and serve on a com 
mittee of mathematicians to select the recipients of 
Field Medals which will be. awarded at the forthcoming 
International Congress of Mathematicians (Massa 
eliusetts) 

Dr \ S W irav clekar Assistant Research Ofh 
eer of the Indian Research bund Association Govern 
ment ef India who has been awarded a Research 
bellow ship by the Federal Security Agemy of the U S 
Public Health Service is doing research m cancer at 
the National Garner institute Bethesda Maryland 
His specul held of studv is the activity of enzymes 
m animal tumors screened with different ccmpounds 


LETTERS TO THE EDITOR 
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TEMPERATURE DEPENDENCE OF U H F RADIO 
WAVES IN SOME ORGANIC LIQUIDS 

Following up the work of Drudo 1 Romanoff* 
and others Mizushima 3 studied the anomalous absorp 
tion of radio waves by some alcohols acetone and 
other using first wave lengths ranging from 3 metres 
upto 50 metros He observed discontinuities in tbo tern 
perature dielectric constant curves for certain wave 
lengths in the case of alcohols and deduoed from these 
discontinuities an absorption peak m case of glycermo 
at —09°C for wavelength 0 3 metres Acetone and 
ether did not show any absorption in this region even 


at the low te mperaturc mentioned above In his 
later work 4 Mizushima used shorter wavelengths of 
the order of 58 ems and repeated the inv estigations 
in the ease of alcohols and glycerine He deduced an 
absorption peak m the case of glycerine at 30T for 
X equal to 57 8 ems The absorption in acetone was 
not studied by him for these short wavelengths 

The results for glycermo reported by Mizushima 
clearly show that the frequency of the absorption 
peak deduoed from the values of dielectric constants 
diminishes at lower temperatures This fact was 
explained by Mizushima on Debyes theory assuming 
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that viscous forces increase at lower temperatures 
He also suggested that as observed in case of water 
vapour these absorption maxima m alcohols and gly 
cennc might be due to rotational transitions of mole 
cules in tin liqui 1 In Debye s theory however only 
rotation with e instant angular velocity is assumed 
and no rotational transition of the molecule is postulated 
Hence in order to understand this phenomenon more 
dearly direct absorption of IT H F radio waves having 
wavelengths ranging from 57 ems to 3 metres generated 
by a General Radio 1 ype 857 A UHF oscillator 
has been studied in case of a few organic liquids at 
different temperatures by the present authors A 
tuned crystal detector provided with a microammeter 
in senes was used to measure the absorption and the 
glass cell containing the pure liquid was placed between 
the vertical aerial connected to the oscillator output 
nnd the detector Log I 0 /I is plotted against different 
frequencies for each temperature of the liquid l u 
and I being rcspi ctively the currents m the tuned 
detector without and with the absorbing liquid m its 
position The results fc r acetone obtained in the 
preliminary imestigations art gi\en m Fig J 



Fig 1 

Absorpt on in acetone 

It can be seen from Fig I that UHF radio waves 
are absorbed directly by acetone m the range studied 
and there are two characteristics of tho abw rption 
phenomenon t g (1) that the position of the absorp 
tion peak shifts towards higher frequencies with increase 
of temperature and (2) that the height of the peak 
diminishes with tho rise of temperature of the liquid 
The first characteristic feature was noticed by Mizu 
shima in the results dedueed from dielectric constant 
measurements but the second feature has been missed 
by him These two characteristics of the absorption 
band clearly show that the absorption is not due to any 
rotational transition of the molecule m the liquid 
The absorption seems to be caused by the fact that the 


Vo! 16, 4 

polar molecules in the liquid execute angular oscllla 
tions in the field of surrounding molecules and as this 
latter field lacks m spherical symmetry the permanent 
moment of the oscillating molecule changes during the 
oscillation Thus as the molecule oscillates with its 
natural frequency tho permanent moment of the 
molecule also oscillates with tho same frequency and 
hence a radiation of electro magnetic waves of that 
frequency takes place Such oscillations of the mole 
etile may bo caused by thermal disturbances or they 
may be induced by incident electromagnetic waves 
of suitable frequencies and m the latter cobo absorp 
tion takos place Since the natural frequency of tho 
molecules will be dependent on viscous forces the 
frequency is expected to dimmish at lower temperatures 
Also the influence of the surrounding molecules on the 
permanent moment of the molecule diminishes with 
the rise of temperature owing to increased randomness 
of the distribution of the molecules The amplitude of 
the oscillating part of the permanent moment is there 
foTe expected to diminish with the rise i f temper iture 
Tht observed features of the phi nomena art thus ex 
plained by tho new liypi thesis 

The investigations arc being continued with dif 
ferent irgamc liqui Is an! the ri suits will be reported 
elsewhere 

S 0 Sirkab 
S N Skn 

Indian Association for thi 
Cultivation of Science 
210 Bow bazar Street 
Calcutta 4 8 1040 

Dr le 1 H M Ann 8 1 1896 

Hoi h >off W Ann dtr / hys 60 IS 1 ( » 

* M runhimn S 8c lap l ud PI js A (hr » Research (Tokyo) 
201 10 7 

M x »h ma S Vc Pop Inst Phys Rcsr rch (Tokyo) 
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NOTE ON TWO EXOTIC PLANTS FROM 
SOUTH INDIA 

There are a large number of exotic plants in South 
India and these have been mentioned m various books 
Recently the writei came across two attractive or 
namental plants which seem to have escaped the at 
tention they deserve Neither of them are recorded 
in the catalogues (1848 98) of the Agri Horticultural 
Society of Madras or in the Gamble s Flora of Mad 
ras One of them (Phytolacca dunca I inn ) is how 
ever mentioned by Fyson 1 The plants are as follows 

(») Hakea Sbmoba Schrad ( Proteaceac) syn 
HaKca acusularts (Vent) Knight 

This plant has the general appearance 
of a oomfer with numerous needle-like lea 
ves but it has also showy flowers and nut- 
like fruits The plant is a native of Aus 
traha and appears to have been introduced 
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m the Nilgirte an recent years It is repre 
seated by one sheet collected from the 
Nilgins by R 8 Vme (no. 266 in Herb 
Keto) 

(»») Phytolacca Dioica Lxnn (Pkytolaccaeeae) 

This is a small tree which is probably 
an evergreen It bears numerous small 
white flowers on drooping racemes The 
plant is a native of Tropical South Amenoa 
but has been introduced in the Mediterra 
nean region, Egypt, India and Australia The 
earliest available records of its introduction 
in India appears to be about the year 1850 
when Griffith collected the plant from the 
vicinity of Serampore (West Bengal) Even 
earlier collections (Wallich, 6958) have been 
wrongly identified as Phytolacca dtoxca Lpm 
by Walter* There is of course no doubt that 
Walhch’a sheets no 6958 from Nepal are 
Phytolacca actnoaa Roxb 

Subsequently this plant (Phytolacca 
dtotca Linn ) was collected around Bombay 
by Dalzell and there are also collections 
from the Calcutta Botanic Garden In 
1908 Bourne, collected this plant from the 
vicinity of Ootacamund which appears to 
be the place where this plant has natura 
lised in 8outh India (Vide Fyson 1 ) It will 
bo of interest to find out if thus plant is still 
thrivmg around Calcutta or 'Bombay, but 
there is evidence that the plant is well esta 
Wished m the Nilgins as we have received 
in Kew, flowering twigs of this plant /or 
determination from South India as recently 
as March 1947 

D Chattbhjh* 


l he Herbarium, 
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TWO DIMENSIONAL SYSTEMATIC SAMPLING 

The population to be sampled consists of ml rows 
of nk oells in mn strata, each of size Ik y=oonst gives 
a row and x=c6nstant gives a column In each row 
there are it sets of k oells and in each column m sets 
of l cells In ‘the stratum (0, 0), v cells out of Ik cells 
are ohosen at random Then every 1th row of oells 
beginning from the one in which each of these chosen 
cells occurs, is selected On each of these rows Oth 
and every kth cell is taken, thus comprising a sample 
of size mriv, which is a kind of systematic sampling 
m two dimens ions We may also take a random Bam 
of sue v from each of the win strata farming a to¬ 
te i sfinlifled sample of aiM’ M* AHefn&hfcfy, 


mnv cells may be taken ah random out of mnlk cells 
whkh will constitute a perfectly random sample with 
out stratification 

As in Cochran 1 we shall consider this finite 
population to be a sample from an infinite population 
in which E(Z,j)— n, VIZi^n* and Cov (Zn, Z ( +u,j+w) 
a* p(u, v ), where Zyj is the observable in the cell 
(», j), and p(u, t>) ib the usual space correlation Hero 
the variances of the grand sample mean under random, 
stratified and systematic sampling as averaged over 
all finite population from the infinite population will 
be denoted by v t *, «r sl * and v. 4 * respectively We shall 
put p («, ») + p(-« ») - *(«, v) 


Then it can be proved that 
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Thus the relative efficiencies l/o* 1 /«», * lyv ty * 
are independent of v Then the following theorems 
have been proved giving sufficient conditions 


Theorem 1 For all infinite populations in which 
(*) A* f(*. v) <0, (♦») A* («, v) <0, (m) 2^(«, e+I) 
>+(*+ 1. »+l)+y^(«+l, v) and (»v) 2^(«+l, «)> 
p(*+l, v+l)+^(« P+1) <r,i*<(r r * for any size of 
the sample, 

Whore Aj, A* are the usual notations for finite 
differences with respect to w and v respectively 

Corollary This will be true also if only condi 
turns (<), (h) hold, together with Ai ^=A» $ 


Theorem 2 For all infinite populations in whioh 
stratification is made by parallel stripes along «—durec 
tions (say), »,*>», t * for apy size of sample, if (») 
At *<0, (t») A* * <0, and (m) 2^(«+l, e) >*(«, 
»+l)+^(a+l, p+1) Condition (*»») may also be 
replaoed' by A, f >A, # which is a more stringent eon- 
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Theorem 3 For all infinite populations m wbioh 
(i) tfplu w)>0 («) p (u v) >0 and (m) ^ 3,* 
p(w ®)>0 »,,*<». * for any size of the sample and 
<r, y * = a lt * if equality holds in each of the above 
three cases 

where 3, 8. are central difference notations with 
respect to u and v rospectivoly 

A C Das 

Dept of Statistics 
Calcutta University 
26 7 1949 


Cochran, W O Relative accuracy of systematic and 
stratified random samples for a certain dan of populations 
Ann. Math. Slat 17 pp 184 177 1040 


SEX IN CAsbARINA EQVISETIFOL1A FORI 


The genus Casuarma is monotypic of the family 
Caeuannaceae hour species undhr the genuB vtz 
C equxaettfaha C quadrtvalvw Lab C glauca Sieb 
C suberosa 0 & Dietr are introduced into this coun 
try Of these C rquisetifolia is widely cultivated 
especially along sea shore sands I for its fuel value 
while the othor species are found as stray plants in 
Nilgins and Kodaikanals in Madras Presidency 

Though the genus Caauanna has species which 
are monoecious or dioecious C equieelifolta Forst 
has been described differently as monoecious hy some 
authors and as dioecious hy others 

Bentham 1 and Bailey 1 have recorded this Aus 
tralian species as dioecious Similarly Roxburgh 19 
mentions that the female flowers are borne on a di 
fferent tree Hooker 9 describes the flowers as dioe 
cious with a query Drury 4 treats C muncata Roxb 
a synonym of C equtsettfolia Forst under monoecia 
monandria in his Indian Flora (1869) but in the Becond 
edition of the useful Indian plants * m 1873 the same 
author mentions that the female flowers are borne on 
a different tree thus meaning it to be dioecious Gra 
ham 7 in the Catalogue of plants growing m Bombay 
and its vicinity has troated this species under mo- 
noocia monandna hut Cooke* in his Bombay Flora 
has described it as dioecious Haines* in the Botany 
of Bihar and Orissa puts it thus— Pram in Bengal 
plants probably following Roxburgh says dioecious 
(without the?) but the trees growing in the Calcutta 
garden aro certainly monoecious and I have never 
seen them otherwise 

Thus it is seen that the species C equitelifolxa 
is treated by some as monoecious and by others as dioe 
cious (with or without doubt) Gamble* described 
the family as monoecious or dioecious termed the ge 
nus Caauanna as monotypic but has omitted to refer 
specifically to the distribution of sex m the species 

The authors had opportunities for collecting and 
examining specimens from various centres in the Mad 
ras Presidency and these specimens are now depwi 


ted in the Madras Herbarium at Coimbatore They 
oome to the conclusion that C equteehfolta Forst 
behaves both as monoecious and dioecious (Fig 1) 



Fig i 

1 and 2 Branches from dioecious types. 1 Female * Male 
1 Branches from a monoeo Oua type 



Fig 2 

Male spike intercalary in tho branchieU 


Tlw appears to be similar to the ease of Canca papaya 
wherein male, female and monoecious plants have Men 
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recorded Very rerely both the type* occur freely 
in the same looality Evidently due to this varied 
distribution of the monoecious and dioecious types 
there had been some amount of confusion among th< 
botanists 

The male flowers of this species are usually borne 
on pendulous spikes terminating slender deciduous 
branchlets In one of the specimens collected the 
male spike was observed to be occurring at the base 
or middle of the branohlets and the vegetative shoot 
continued beyond the flowering shoot (Fig 2) Thus 
the n^ale spike was intercalary in the branchlets 

8 N Chandbasbkhahan 
8 V Parthasabathy 
D DANIBli SUNDABARAJ 

Madras Herbarium 
Agricultural College and 
Research Institute 
Coimbatore 30 4 1040 

Bailey F M Queensland Flora 1400 1902 
’ Bentham G Flora AustralienaiH 8 197 1873 
» Cooke T Flora of the Presidency of Bombay 2 B60 1908 
' Drury H The Indian Flora 7 266 1869 

• -The useful Indian plants, 2nd Edition 124 1873 

• Gamble J 8 Flora of Madras Presidency 1389 1928 
Graham J Catl of Plants grow ng in Bombay and its vh 

mty 196 1P39 

• Haines H H The Botany of Bihar * Orissa 840 19*4 

• Hooker J D Flora of British India. 5 S98 1HMO 
« Roxburgh W Horn Indies. 3 6 2 1832 


STUDIES ON THE STERILITY EFFECT OF THE 
OIL OF PJSUM SATIVUM UNN 

Previous to this work Nag and Pam 1 * in connee 
tion with their nutrition experiments with Indian 
food stuffs especially with cereals observed that by 
feeding sets of different pairs of white rats on Pisum 
nativum the litter production capacity can be checked 
From their detailed work on the feeding experiments 
they concluded that Pisum sativum is either com pie 
tely devoid of any Vitamin E or it might contain some 
thing to antagonise the effect of sex hormone respon 
sible for litter production 

The present note deals with the anti sexhormomc 
effect of the* oil of Pxsum sativum extracted from the 
ripened seeds by standard method Unlike all the 
other known products this oil produces its ptenhty 
effect by antagonising or diminishing the activity 
of the sex hormones 

The studies on the physical characters of the oil 
as regards its 8p gravity, iodine value saponification 
value, amount of unsapomfiable matter, spectropho 
tometrio analysis and also the chemical structures 
etc will be discussed m a separate communication 

In tbe beginning the effect of the oil was studied 
on living white rats in the production of litters Sets 
of paue of young white rats, about 60 days old weie 
housed in different cases atid frd with normal diet 


of grain and water One pair was left as control which 
produced Utters ir the expected time (95 ioys) Of 
tne seoond senes the males were injected with C i co 
oil afPisum sativum twice a week till 90 days of their 
life In the third Benes the females were similarly rnjeo 
ted Both tho second and third senes failed to pro 
duoe any litter even up to 200 days Tins shows that 
the oil of Pisum sativum is responsible for this steri 
hty effect It further shows that the oil is also effec¬ 
tive on both the sex 
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Plate 1 

Photograph* showing the effect of aox hormore Sterility oil 
and Vitamin E on the male and female white rata 

1 Ovaries and uten in normal condition before any injection 
waa given (same *i*e) 

2 Tho «une after the injection of Pregnyl (name nze) 

3 Tho nine after the injection of Pregnyl and Sterility oQ 
(same site) 

4. The same after tbe injection of of Pregnyl and Sterility oil 
and Vitamin E (same size) 

6 Testes and duct# after the injection of Antuitnn S (xj) j 
6 The same after the injection of Antuitnn S f- Sterility oil 

(x*) 

t this connection further study was made to test 
the oil of Puum sativum can act as inhibitory 
factor for the ohange produced by the Estrogens such 
as Pregnyl (0 L ) and Antuitnn S (P D ) These 
product# are known to bring about maturation of the 
sex organs of immature (21 to 23 days old) white rata 
(standard methods)- Pairs of young immature whrtpfi* 
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rate about 23 to 30 days old were boused in different nn S After eight days all the animals were autop 
cases and fed normally as before First pair was set sied and the sex organs were carefully dissected out 
aside for control Second pair was given the same and photographed Subsequently the sex organs 
doses of Pregnyl (301 U) for (he days The third pair were dissected out individually and weighed The 
was injected with Pregnyl (30 TU) and oil of P mix results are given in tables I and U 


TABLE I 

Mir win ru> surer toi] stroufn I^hikoobm and Stkbii ity ou and mmtourN Stkri 
im oit and Vitamin t on immatubs mtAU whits Rats (21 daVs old) 



Oi igin it 
Wt 

Final 

Wt 

(Autopsy) 

Increase in 

(In 8 days) 

Wt of two 
Ovanes 

Uterua 

Rt 

Control (No injection) 

11 gra 

13 gm 

4 gm 

30 mg 

70 mg 

Injected 
negnyl SO IU 
(For 3 days) 

Hgm 

40 gm 

9 gm 

40 mg 

2)0 mg 

Injected Pregnyl and 
Sterility Gil 

O T oc (For 3 daye) 

11 gm 

39 gm 

8 gm 

21 mg 

170 mg 

Injected 

Pragny! 

Sterility Oil and Vit E 
(For 5 days) 

30 gm 

49 gm 

10 gm 

40 mg 

260 mg 


I ABIE II 


Showing the; ismxT qf Antuitrin S and Antuitrin 8 and STrRiLiry 
On, ON Iwmaturf Maib Rats (10 days oid) 


Wt ot Wt of 
i 1 inal Imreaae in two Tents Seminal 
Wt Wt I melon 


Wt o r 
ProstaU 


Injected 

Antuitrin b 26 Rll 41 gin 49 gm 8 gm 680 mg 130 mg 40 jng 

(For 7 days) 


Injected 

Antoitnn 8 and Stenlitj 

Oil 01 cc 46 gm 40 gm 4 gm >00 mg 40 mg 20 mg 

(For 7 days) 


TABIF nr 

Shovuni the. Effjw t o» Anprogkn, Androonn and Stbrujty Ou, and Androobn Strhiuty On am 
Vitanin F on tub Castrate:d Cocks 

LENGTH (Maximum) Increase BREADTH (Maximum) Increase 

Initial final Initial tmal 

Control tomb 42rom Comb 16 


(No injection) 
lestoviron 

Spur 24 

Comb 42 nun 

62 mm 

20 mm 

Spur 

Comb 

15 

16 min 


16 mm 

> mg (4 injections) 

Spur 24 mm 

29 mm 

5 mm 

Spur 

14 mm 

76 mm 

22 mm 

lestoviron 

Sterility OU 

Comb 42 nun 

06 mui 

14 mm 


14 nun 


\ I fill 

0 2 CC (4 injections) 

Spur 24 mm 

24 mm 

0 rtm 

Spur 

15 mm 

28 mm 

13 mm 

lestoviron 

btorUity OU and Vit 

Comb 42 mm 

flHmm 


Comb 

16 mm 

12 mm 

16 mm 

E 15 mg (4 injections) 

Spur is mm 

29 mm 

4ngp 

Spur 

16 mm 

18 mm 

22 mm 


wm 0 Ic o and the fourth pair was injected with From the above results it is evident that though the 
Pregnyl and the oil of Pxaum aahvwh And Vitamin effect of Antuitrin 8 or Pregnyl (Estradiol A Progeste 
E in 10 mg doses for the same period as before ft ronelw diminished by the oil of Pxsxtm mixvum the admi 
jhdar experiment wire performed a*so%ith Antoifc- aiAtreteon of Vitamin E nullifies the effect of Abes od 
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It 18 known that the comb and spur of castrated 
cook normally remain very small but these become 
well developed when the male sex hormones or an 1 
rogens such as testosterone propionate is injected 
to the bird Only two to four mje< tions of 5 mg each 
is quite sufficient to bring those to normal size In 
this experiment three oastrated cocks of the same si/ 
and age were injected—one with Testoviron (Schenng) 
and second with lestoviron and the oil of Pwum m 
t%vnm (O 1 cc) and the third with Testoviron and th 
oil and Vitamin F (10 mg) In the first case comb 
and spur increased markedly m the seconl increase 
was much less than that of the first and in the thud 



Plate i 

Photograph* showing the results of the <«k s o nl 
experiments performed 

1 Normal and untreated castrated otk 

2 Injected with Testoviron 

8 Injected witl Testoviron Sterility oil 
4 Injected with Testoviron J-8tenl ty oil+Vitem n h, 


the increase in the comb and spur was as much as that 
of the first The results are given in table III This 
will show that the oil of Pmim satttrum also partially 
antagonises the effect of the male sox hormones or t he 
androgens while Vitamin h counteracts its effects 

Further studies in the changes m the vaginal dpi 
thelium (Allen and Doisy*) spermatozoa test and also 
the histological changes are in progress Some va 
luable evidences have been reoeived*already from those 
studies. From- the above experiments it is evident 


that the oil of Puurn aahvum which may be called as 
sterility oil reduces the effects of both the estrogens 
and androgens It has been shown that ulthough 
the sterility oil partially antagonn-cs or reduces the 
effects of the sex hormones- both estrogens and and 
rogens it cannot completely suppress the effec t of them 
This fact is cvi lenced by the partial increase m the size 
and weight of the ovaries and uterus of rats and that 
of the comb and spur of castrated cocks The nor 
mal increase m the weight of the rats also bear a proof 
that this sterility oil does not affect tho general health 
Hence it can be issumcd that in the use of this sten 
lity oil derived from Ptsum mtnum there is no risk of 
any general systemic disturbances Further the ad 
vantage lies in the fact that normal fertility can be 
resumed sometime aftc r discontinuing the admjnis 
tration of this oil or by vigorous administration of 
Vitamin h In short the Hterility effect is not abso 
lute but temporary Therefore it can be taken that 
this sterility oil reduces the optimum conditior for 
the litter producing effect of the sex hormones par 
tially foi the time being and never adversely affects 
other Rystemie conditions As it is found that Vita 
nun F can bring about the optimum condition for 
tho sex hormones in the production of litters inspito 
of the use of the sterility oil this sterility oil m the 
properly extracted and standardized firm can be 
used safely as contraceptive 

Tt is a known fact that too much administration 
of the sex hormcncH (estrogens and androgens) may 
sometime lead to the dovelc pment of i ancer (Cramer)* 
We are trying to determine whether this sterility oil 
can in any way prevent the development or arrest 
the growth of carcinoma produced due to the exces 
sive use of sex hormones 

I wish to express my deep gratitude to Prof 
N ( Nag formerly Asstt Director Boro Institute 
Calcutta for his direotion and guidance and also for 
devising ways and means Sri D N Ganguly of the 
Dept of Zoology Calcutta University for prepaiing 
the microsections Prof S N Mukhcrjoc of the Dept 
of Physical Chemistry College of Engineering and 
Technology for spectrophotomc trie analysis of the 
oil and Mr C C Saha and Mr J N Chakravorty 
of Messrs C C Saha I td for supplying necessary 
implements 


S N Sahyai 

Calcutta Bacteriological Institute 
105 Vivekan&nda Road 
Calcutta-6 12 8 1049 

Sag \ t Alain \K Iran* H# Hr„ ln*t It 01 
1931 Sfi 

J Ibid Trutu, Bo*r Ke* lit* !•> 43 1080 37 

• Allan F A Doi»> E A Itn r 4 « r Mal 1 «■«* ¥/ HIM 

1933 

* Cramer E Amer lour Vanrrr 103T 
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GRAPHITE DEPOSIT OF ANARA, 
MANBHUM DISTRICT 

Graphite—bearing rocks containing mostly fla 
kes or lamellar scales of graphite are foui <1 scattered 
in the neighbourhood of kolajori, Bongora and Jihur 
bona 3} to 4 miles S S E of Anara Ry Stn on the 
Adra-Puruha line B N Ry in the Uanbhum Dt 
of Bihar Anara is about 18ft miles from Calcutta 
and most probably is within the operational urea of 
the Damodar Valley development project 

There are several indications of graphite bear 
ing soil in the vicinity of Bongnra to the field on the 
WNW of the village The nullah just on the E of 
the villaga contains numerous indications of graphite 
and the sources of graphite rocks can be traced 
all alorg the area following the »u Uah upto the Dara 
keshwar river on which the nullah is pouring its water 
About a furlong on the NNb of Bongora ltidtea 
tions of flaky graphite are found m a pit of 12 to 1 ft ft 
m diameter, with a regular vein of about 1 ft in thick 
ness, replacing the semi decomposed country rock 
composed of mica schist and quartzite 1 he sample 
collected from the pit is of fairly good quality con 
taming 60 per cent graphitic carbon Lhe gnjphite 
indication are not continuous in character and seem 
to occur m isolated patches m the surrounding rocks 

The country rock contains mica schists and quart 
sites of Dharwar age traversed by innumerable jieg 
matite veins in which milky quartz and flesh coloured 
fedspar occur Very few pegmatite veins contain 
mica but where found it is usually of very small size 
and of ruby variety The strike of the country roc k 
is H8W—NNE and the pegmatites aic cutting 
these almost parallelly, but m some places ptgma 
tites are found cutting the mica-schists and quart 
zitee obliquely The pegmatites are more eommoi 
in Boft decomposed BchiBt-rock and the graphitic ma 
tenal appear to have penotrated the pegmatites and 
the contact of the intrusions into the softer schist- 
rock The graphitization is undoubtedly a post pig 
matitic phase—graphite is usually noticed in the cushed 
tone of the pegmatite veins Wherever the graph i 
tio emanations are noticed in the pegmatites the ori 
ginal quartz and feldspars are found to be in a very 
crushed and sheared condition The more common 
occurrence of graphite concentration is the soft and 
semi decomposed mica schist, where the carbonac 
cous matter favourably took shelter and ultimate h 
got deposited m veins and lenticular pockets 

Samples collected from the pit has got 2 7 hji 
gr Xt is contaminated with the decomposed coun 
try rock It gives about 5ft to 60 per cent of graphi 
tie carbon Samples collected from the nullah has 
got 2 3 sp gr and contains about 60 to 65 per cent 
graphitic carbon Tt is soft black, unctuous and 
resistant to chemical reagents and serves as a good 
lubricant 

Graphite containing less than 80 per cent of gra 
phitie carbon is difficult to find a ready market except 


perhaps for making paints However the ponton, 
tage of Carbon is not the sole criterion Other phy¬ 
sical properties play an important role in appraising 
the quality of graphite, particularly the site of the 
flakes, toughness of the particlo and the nature of im¬ 
purities such as silica and mica, which are very diffi 
cult to eliminate in subsequent clearing operations 
without destroymg the structure 

Froth—flotation method was practiced on labora¬ 
tory scale by using a mixture of cocoannt oil and 
kerosene (white refined variety) with about 100 
grs of the crushed sample after passing through a 
75 mesh sieve so that the flakes are not destroyed by 
fine grinding A very good amount of froth was for 
med after agitating the mixture and passing a cur 
rent of compressed air from a cylinder The percen 
tagt of recovery was about 75 per cent 

The vems containing graphite is increasing in 
breadth as wo are getting down The present wor 
king face is at a depth of 40 ft , where a 4^ ft \em 
is being worked in the direction of strike as well as in 
tht direction of dip. 

S Deb 

Engineering Geology Laboratory 
College of Engineering and Technology 
Jadavpur Calcutta 32 
JO 7 1049 

1 Economic Geology 1942 p 398 


THt SPECTRO CHEMICAL ANALYSIS OF THE 
■i-RACE ELEMENTS IN THE CINCHONA LEAVES 

The spectrum of the cinchona leaves ashes consist 
mostly of the lines of K, Ca,.?, Mg, Si Na, Fe and Mn 
lhe intensities of the lines of these elements indicate 
that they are the major elements present in the ash 
The lineH of Ba Sr Zn Cr and Cu are also found in the 
spectrum but as tht y are not very bright, these elements 
can be taken as the trace elements of the ash The 
major elements of the ash have been chemically ana¬ 
lyzed The result of such an analysis is the following 

K,0 23 50% (aO 20 80% P.O.—IS 30% 

MaO— 13 58% 810, 7 50% Na.0— 4 20% 

AI.O. 4 18% So,- 5 80% Fo.0,-0 71% 

MnO— 0 07% 

For estimating the trace elements speotrocbemicolly 
standard samples of the ash have been synthetically 
prepared by first mixing together in an appropriate 
way the above ingredients and then adding to known 
amounts of the mixture different but suitable amounts 
of the trace elements mentioned above In this way 
synthetic ashes have been prepared contains 0 005, 
0 01, 0 025, 0 05, 0 10 and 0 20 percentage* of each of 
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B&, Sr, Zn, Cr and Cu The spectra of these standards 
have been photographed on the same plate togethm 
With those of the actual ashes The percentages of th 
trace elements have then been determined m the usual 
way by taking the photometno measurements of tht 
blackenings of the spectral lines The trace elements 
of the leaves of two years and seven years old plants 
have been determined and the following are the t exults 

Years old 7 Years old 
plants Plants 

\n 0 110% 0 093% 

Bn 0 133% O 153% 

Sr 0 031% 0 0 6% 

tY 0 00*1% 0 005% 

( 0 034% 0 0°«% 

The details of this investigation will be published 
in the forthcoming issue of the Transactions of the Hose 
Restarch r n*titvtc Calcutta 

K C Mazumdak 
M K Ghosh 

The New Control and Research Laboratory 
Tatanagar 3 9 1949 


THE ALKALOIDS OF MAHON l A ACANTHI FOLIA DON 

Although Don 1 recognised m 1831 two distinct 
species of Indian Mahonta viz M nepalensts I)( 
and M acanthtfolia Don yet Hooker and Thomson J 
united all the species of Mahonta to Berberti nepalensts 
Spreng Fedde* however suppirted Don s view 
which was further corroborated in later years 1>\ 
Takeda 4 who pointed out the subtle morphological dif 
ferenees of M nepalensts D C and M acanthtfolia Don 
The present writers support in the present work them 
differences by the phytoehenuoal examinations of these 
two plants They separated from the roots of M 
acanthtfolia altogether flvo alkaloids which were identi 
fled as oxyaoanthine m p 216 m vac berbenne (ace 
tone compound of the base m p 167 09 decomp ) 
palmatine (terahydropalmatine m p 142 43) jatror 
rhuine (the iodide m p 210) and neprotine (tho picrati 
m p 208 10 decomp ) The isolation of the alkaloids 
pointed to M acanthtfolia as distinct from if nepalens s 
for one of ns Chatterjee 4 could isolate only two alkaliods 
umbellatine and neprotine from the roots of M 
nepalensts growing side by side with if acanthtfolia m 
Darjeeling 

Though present in a very small quantity nepro 
tine, the new alkaloid is found to be common to the 
Indian species of Mahonta It is interesting to note 
that palmatine has been reported for the first time from 
a species of Mhhonta 


The authors are indebted to Dr 8 K Mukherjee 
Curator of the Herbarium Royal Botanic Gardens 
Calcutta for identifying the specimens of M acan 
thtfolta and H nepalensts used m these expenmenta 
and to Dr N K ben Professor and Head of the Depart 
ment of Chemistry for providing laboratory facilities 

H Chattsbjkk 
M P Guha 

I’rcsideiu v (ollege 
Calcutta 
1 9 1949 
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COLORIMETRIC ESTIMATION OF IRON 

The reagent quinaldtnic acid was used by Roy 
and Bose* for the gravimetric estimation of Copper 
Cadmium Zinc ete They further found that the 
reagent may also be utilised for tho colorimetric estima 
turn of Ferrous iron which with the reagent forms a red 
colourid complex This complex dissolves in excess 
of cyanide which again intensifies the colour With 
the help of Lumctron Photoelectric colorimeter and 
F luorosccncemeter of model 402 EF the maximum 
absorption due to the coloured system formed by adding 
the r< agent (Na salt) to a ferrous salt solution is found 
to be in the region of 51fi rap Though Cyanide inten 
sides the colour the maximum absorption region is 
not found to ho shifted thereby e\ en when a large excess 
of Cyanide is used Similar effect is noticed with an 
c xcess of the reagent Reducing agents such as Hy 
droxylamim Hydrochloride Hydrazine Sulphate Hy 
drogen Sulphide etc arc also found to have no influence 
on tho region of maximum absorption The coloured 
system was found to obey Beer s Law In a volume 
of 2*5 e c not more than 1 x 10 *g of iron (ous) should 
be estimated in a cell of thickness 20 mm and capacity 
16ml as w ith a greater amount the colour developed 
is too intense to be measured With a colorimeter of 
the Duboscq type iron up to the extent of 10**g can 
be estimated and the minimum limit that can be &c 
curately estimated is found to be 2y in a volume of 
7 c c The effects of acids and other anions and cations 
have also been studied 

Buddhadkv Sbn 

Anil Kumar Majumdar 

Inorganic Chemistry Laboratory 
College of Engineering and Technology 
Jadavpur Calcutta 32 
13*8 1949 

* Roy and Be*e T. Ansi Ohm 99 400 1W3 
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A Community at the Croat Road —By 8 F Dosai 

Published by the New Book Co Ltd Bombav 

1948 Pp 201 Price Rs JO 

Students of social sciences will always welcome 
books of Hu<h nature whuh deal with the demogra 
phic studies of different communities This hook 
deals mainly with the problems of Population For 
tility Housing and Health conditions of the Parsi 
community togethor with their cultural heritage he 
fore coming to India 

Regarding the inadequateness of the data on 
which the present work is based the writer has him 
self said I have endeavoured to give in this book some 
idea of the problems facing the community but an 
effort on a larger scale is necessary As a prelimi 
nary to that proper data must be available and they 
can be had only from Census Reports which are at 
best inadequate in that regard Further he has 
written while no reliable data are available for the 
Parsis it would appear from all circumstantial evidence 
that fertility is falling 

It is very unscientific now a days to say about 
superiority or inferiority of a race and still more worse 
when a student of science advocates to proserve the 
bo called superiority of a community at any cost The 
writer himself a Parsi suffers from this complex when 
he writes The parsis ha\ e ethnologically kept them 
selves aloof from the main Indian population which 
is the one reason why their traits are still to be found 
as a complex herited from their great ancestors The 
present day Parsi must therefore strain every nerve 
to preserve them and hand them down to posterity 

On the whole the writers preliminary efforts are 
praiseworthy The students of social sciences will 
lie much grateful to him if ho can carry out a sample 
survey regarding the socio-biological conditions of 
the Parsi community of Bombay by means of Ran 
dom Sampling Method which is at present the scien 
tlflo method for carrying out any kind of survey 

Like the author we shall be glad to see that this 
book acts as an eye opener to the Parsi community 
which according to the author is at the Cross Road 

G R 


The Cytoplasm of the Plant Cell —By the late Dr 
A Guilltennond Foreword by William Seifriz 
Published by thi Chronica Botamoa Co Waltham 
Mass USA Macmillan k Co, Ltd Calcutta 
1941 (Second printing 1948) Price $5 0 0 
The present volume under review is tho translation 
of an unpublished French manuscript of Prof Guiltier 
mond, and the translator Mrs Atkinson has added much 
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to its value by her original interpretations on the 
subject 

As vast amount of literature has accumulated in 
recent years on Mitochondria Chloroplasts Amy 
loplasts Plastids etc most of which are scattered in 
different journals and quite contradictory in nature 
it is a pleasure to find all these presented in a nice and 
precise way in the volume under review As in recent 
years considerable progress has been made regarding 
the physical constitution of the Cytoplasm and as its 
morphological coi stitution is definitely clarified the 
need of such a publication has keenly been felt by those 
interested in this particular aspect of study 

An attempt has been made here to set forth all 
the faits now known concerning the nature of the 
Cytoplasm and tho considerable progress that has 
been made during tho last yearB with regard to this 
important question A thorough and masterly ana 
lysis of all the theories regarding tho nature of the 
writer s own observations forms the main theme of the 
book 

Ono of the most attractive features of the volume 
is the unbiased and illuminating discussion regarding 
the histochenncal nature of the vacuoles and vaeuolar 
systems as well as regarding the reality of the fact 
that mitochondria are not artefacts and their signi 
ficanco in the life of the coll During his discourse 
to prove the reality of the Chondriosomes and its signi 
ficance in the life the cell Prof Guillermond gives 
evidence of his unprejudiced and unemotional nature 
by discarding the view that Chondriosomes are the 
means by which every synthesis m the cell takes place 
Moreover in the concluding part of the chapter he 
as a true scientist admits about the incomplete know 
ledge regarding the function of Mitochondria and does 
not hastily draw any conclusion 

The problem regarding the nature of the Protoplasm 
has been very ably dealt with and the conclusions 
drawn by the author from his own researches leaves 
no doubt to the reader s mind regarding the basic 
solid nature and the structural continuity of the Pro¬ 
toplasm During the discussion of various theories 
regarding the nature of Cytoplasm Plastics etc, 
neither tho morphological nor tho physico chemical 
point of view lias been neglected Tne necessity of 
the union of Morphology and Physiology in building 
up the future of Cytology has been rightly stressed 
with In the last chapter Prof Guilliermond summarises 
the various topics dealt with in a very precise way 
including all the relevant points m it The introductory 
chapter deals with a systematic historical sketch of 
the study of Cytoplasm and the difficulties for the 
study has also been lnoidly discussed The methods 
that have been recommended by the'&fitfibr for this 
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purpose 4r* extremely helpful to workers engaged 
in this particular line of research, 

Oie particular point that often strikes a reader 
is the abionoo of any discussion, in such a vojurui 
on CytoplStSipio inheritance, the subject which has 
attained considerable importance during the last few 
years An addition of a chapter dealing with this 
partloplar subject in the nest edition will be much 
appreciated, thus making the volume a perfect urn. 

However the book, giving all the up-to date avail 
able filets and outlining ways for future research 
would bfe extremely helpful to one and all interested 
in the subject ' It is well indexed, nicely got up and 
devserves a place la any pf the scientific libraries 

A ,K A 


Elementary Structural Analysis-By J B Wilbur 

So D and C H Norris Sc I) , McGraw Hill Bock 

Co., New York and London Cloth 6* xfi*, Pp x + 

523, 1948, Price $ 6 00 

Eve? since Charles Augustin Coulomb laid the 
foundations of structural theorv some eighteen do 
cades ago, the m xf&nn principles of structural ana 
lyus havo been propounded and published in a large 
number of texts The present work written by a 
Professor and Head of the Department of Civil Engl 
nConng and an Assoc Professor of Structural hn 
glneenng of M I T , deals with the relationship of Htrue 
tural theory to applied mechanics and the application 
of its basifc principles to a variety of engineering strut 
hires 

The first six chapters deal with the general eh 
montAry principles of applied mechanies wfi loading 
pf 1 structures, reactions shear and bending moments 
graphic stamps, and influence lines, while bridges, mof 
trdsses and long Span structures are introduced m tho 
next two chapters Tho principles of three ditnen 
sional frames, gravity structures and cables are dealt 
with m chapters 9 to 11 Thereafter a survey w made 
of the fundamentals of statically indeterminate Btruc 
tures, their uilluonoe lines and deflections Chapter 
16, appears to be the most interesting and one usually 
not found in texts on structural engineering It deals 
with the general stress analysis of aeronautical marine 
and chemical engineering structures, and vividly shows 
the student of civil engineering that the methods of 
analysis he employs are also applicable in practice to 
a large variety of structures lying outcide his field 
Tfte hist three chapters cover model analysis and des 
onbe Begg’s Deformeter, photoelasticity and other 
general experimental methods of stress computation 

The admirable feature of the text is that it sur 
veys the field of structural analysis with a wealth of 
illustrative examples, and in an unusually clear and 
lucid manner, enabling the reader to grasp the sub¬ 
ject from its basio theoretical principles, down its 
praetioal application* The publication of “The Fac 


tor Method,” of analyzing building frames acted upon 
by lateral loads, developed by tho senior author, ap¬ 
pears in this text for the first time Ibis method, 
based on the slope deflection method is more accurate 
than either the portal or cantilever method of analysis 
and should prove of much use m designing work 
Nomenclaturcd as Elementary Structural Analyiis, ’ 
this book covers a much wider field, os it deals with 
the advanced analysis of statically mdctoiminate stiuc 
tures and hence can be profitably read by a student 
of structural engineering as well as by a designing 
engineer who wishes to keep himself abnust el iLe 
modern design methods 

The difficulty of drawing a clear border lino be¬ 
tween an elementary and advanced work cn a wider 
subject hke structural analysis has to a certain extent 
resulted in tho omission oi some useful details Thus 
Southwell s method of systematic relaxation, (R V 
Southwell, ‘Relaxation Methods in FngmeeiiLg fcci 
ence Oxford, 1940), and the principles of elaaic tn 
ergy theory and limit design (J A Van den Brctk, 
‘Elastic Energy Theory, 1942, and '‘Theory of Limit 
Detugn ’ 1948, Wiley) do not appear to have received 
any recognition In trving to amass a wtallh of in 
formation on the diverse branches of theoiy, lit. au 
thors have omitted the discussion on an clenientaiy 
arid important subject like column analysis It was 
some 200 years ago that that great Lwisb mathema¬ 
tician, Leonard Euler, empirically n ade the utsinrp- 
tion that in a rod the bending mrment at any point 
is inversely proportional to the radius of tunaluie 
of the effective elastic axis As Eulers txjeutun 
was basically influenced by Bernoulli s speculations, 
tho theory of bending of reds came to be hdopled as 
tho Bernoulli Euler theny Today in epite cf tLe 
refinements in design and tho mtre ducticn cf tangent 
and secant modulus conceptions (used for plastic lange 
problems), tho basic equations ef Euler held good aid 
form the stepping stone for column analysis This 
subject has now become so vast and complicated that 
there is hardly a treatise on stiucturul analysis,— 
olementary or advanced -which does not dtal with 
the vangated aspects of column design Its abtonce, 
therefore in this text appears to be a iathcr important 
gap, especially when it w noted that in tho seven page 
Index at the end, even the name of Euler is not given 
The economy and efficiency in designing is now le 
cognised in the development of the* theory of plasti¬ 
city and as such a digress on this subject would 1 ave 
further enhanced tho value of this woik In model 
analysis, the stress coat or lacquer ocat method of 
strain extermination and the mechanical interfero¬ 
metry methods of observing the elastic and plastic 
deformations of a structure (recently developed at 
the Naval Ordnance Laboratory, Washington,) fcim 
two of the most modern methods m this field, nene 
of which unfortunately arc described in the text On 
page 353, the underlying principles oi cambering a 
structure are examined, and illustrated by means of 
an example of a truss The prestrecsing principles 
involved herein should have been better explained 
with reference to reinforced concrete work where they 
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•re now largely employed In addition to the wor 
ked-out examples, thete are a number of problems 
given without answers Their value would have in¬ 
creased, if answers to the problems involving arith¬ 
metical computation were given as the reviewer be¬ 
lieves that a student usually finds greater reln-h in sol 
ving problems wherein the correctness is known from 
the answers, than otherwise 

The book, in spite of some shortcomings, fully 
accomplishes the aim of the authors and forms a va 
luable treatise on the subject of structural analysis 
in which the elementary and advanced principles are 
harmoniously blended together with a rac dem and 
refreshing outlook 

S K 0 


The Geography of the Flowering Plants-By Ronald 
Good Illustrated by 71 line drawings, 0 maps 
in colour and 10 photogravure plates Published 
by Longmans, Green & Co , London in 1947 
Price 30 shillings net 

This book is a complement to the two other books 
published recently on the same subjects—‘An Intro 
duotion to Historical Plant Geography’ by E V Wulf 
published in 1943 by Chronica Botamca, Waltham, 
Jllass and ‘Foundations of Plant Geography’ by S A 
Cain, published in 1944 The publication of these 
three books, during recent years reviews the interest in 
studies in Plant Geography, as research workers on 
this subject were previously considerably handicapped 
due to want of available literature m English, which 
were mostly in German 

The two previous books deal elaborately with the 
methods of investigation m Plant Geography as algo 
on the processes and factors responsible m the evo 
lution of the plant kingdom Ihe pregent book ih 
a valuable publication in Plant Geography as in addi 


tion to a discussion on the above subjects, the author 
has compiled exhaustive data on the distribution of 
the various categories of the plant kingdom After 
a preliminary discussion on the ‘Geography of the 
World’ dealing with the distribution of Continents 
and Oceans, islands, mountains and deteriB occurring 
throughout the world, he has discussed in detail with 
figures—(1) number and site of plant families as also 
the distribution of ‘wide,’ ‘tropical,’ ‘temperate,’ ‘die-’ 
continuous,’ ‘eudemic,' ‘amomalous,’ and ‘southern’ 
families (2) distribution of genera dealing with num 
ber and sine of genera, ‘cosmopolitan tropical,’ ‘tem¬ 
perate,’ ‘discontmous,’ ‘endemic’ genera, (3) similar 
treatment on distribution of the species 

The detailed figures given m the above chapters 
will greatly help the workers in Plant Geography in 
finding out relevant statistics on the distribution of 
the families, genera and species m various parts of the 
World It will also open up to the research workers 
the interesting facts about the distribution of thete 
various categories which will induce them to a cnti 
cal analysis of the causes and factors responsible 
for such distribution 

In the second part of the book the author has 
discussed about the various factors responsible for 
the distribution of the plants and has finally put for 
ward his ‘ Theory of Tolerance ” 

The maps showing the distribution of the various 
climatic factors throughout the world, the division 
of the earth s surface into grassland, forest, savannah 
etc anil particularly the one delimiting the world 
into Florist ic Regions’ will be very useful 

Due to the weather of data on the distribution of 
the various families, genera and species and a discus 
sion of important features of such distribution, accu 
mutated in this book, it will be a valuable acquisition 
m the libraries of the vancus universities and tesearch 
institutes for woikers m Plant Geography and Taxo 
nnmy 
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UN AND WORLD PEACE* 


nPHE Charter of the United Nations Organization 

came into force four years ago on October 24/1949) 
On this day the nations of the world solemnly pledged 
themselves to save succeeding generations from the 
scourge of war and embarked on a new adventure and 
experiment m world government, based on a firm 
faith in fundamental human rights, in the dignity 
and worth of the human person, m tho equal rights 
of men and women and of nations large and small 
It is appropriate that the nations of the world should 
have decided to oelebrate this day and express their 
faith In the noble ideals and purposes for whioh the 
UN stands 

India has always been a firm believer in the high 
principles of economic, social, educational and poll 
tical oo operation laid down in the UN Charter By 
her eleotion to the Security Council, India has been 
enabled to play a vital rdlo in world affairs Proper 
appreciation of the purposes and functions of the UNO 
on the part of members of all sections and commum 
ties is highly desirable if this country is to effectively 
contribute to the success of this organization 

The General Assembly 

At the centre of the UN Organization is 
the General Assembly composed of representatives 
of all member nations which at present total 65 
Each member State can delegate up to a maximum 
of five members, with only one vote for each State 
Unlike the assemblies or general conferences of other 
international organizations, the UN General Assem 
bly, it is important to note, is by no means a supreme 
body responsible for all the UN activities In the 

*Baaad oo aZalk dehvsrad by Sri EL N*8sn at the Aauaol, 
RoSary X3ub on tbs ooOeatoa of the UN Week. 


social, economic and cultural sphores, in matters re¬ 
lating to the administration of trust areas and in pre¬ 
paring budgets and allocating funds, the General As¬ 
sembly has indeed exclusive powers and authority, 
and m that capaoity, controls the activities of tho Eco¬ 
nomic and Social Council (ECOSOC) and the Trustee¬ 
ship Council But the responsibility of action for the 
all important question of maintaining international 
peace and security and of taking effective measures 
against the offending State, belongs to the Security 
Council Likewise, the International Court of Justice 
is supreme in its own judicial field 

This delimitation of authority as between the 
Assembly and the Security Council m respect of inter 
national security is largely the result of unfortunate 
experience of the League of Nations The Covenant 
of the League provided, like the Charter of the United 
Nations, for the establishment of two bodies, the 
Assembly and the Council, and made it possible for 
both the bodies to deal with disputes and vital ques¬ 
tions relating to security simultaneously and separa¬ 
tely This vagueness and sharing of responsibility 
frequently led to endless discussions, dangerous prey- 
crastination and a tendency to shift responsibility 
from one body to the other in delicate matters 

This time the framers of the Charter at San Fran 
cisco were therefore careful in advoidmg a repetition 
of the past mistakes and made the Security Council 
an all powerful and effective organ of the United Na¬ 
tions to deal with matters affecting peace and secun 
ty It is pertinent to remark here that the small na¬ 
tions who were thus depnved of playing any effective 
rdle in questions of war or peace, naturally enough 
strongly resented and opposed such curtailment of 
jiowers of the Assembly which was to all intents apd 
,purposes reduoed to a debating platform 
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Econojcio and Social Council 

We have already spoken of the General Assem¬ 
bly’s exclusive responsibilities in respeot of economic, 
social and cultural matters The emphasis, m the UN 
Charter, on the need of developing economics, social, 
oultural and other humanitarian relations among na 
turns, as a prelude to strengthening the foundation of 
a peaceful world society, is really unique m the his- 
tory of international organisation The finely horded 
articles defining the responsibilities and functions of 
the UN m these respects are worth quoting 

"With a view to the creation of conditions of stability 
sod well being which are necessary for peaceful and friendly 
relations among nations baaed on respect for the principle of 
equal rights and seif determination of peoples, the United Na 
tiona shall promote i 

(a) Higher standards of. living full employment and con¬ 
ditions of economic and social progress and develop 
ment, 

(b) Solutions of international economic, social health and 
related problems, and international cultural and educa¬ 
tional oo-operation, and 

(o) Universal respeot for, and observance gf, human 
rights and fundamental freedoms for all without 
distinction as to race, sex, language or religion. ’ 

Now, the League of Nations did also realize the 
necessity of engaging m activities calculated to pro¬ 
mote bettor social and eoonomio understanding on 
an international level Thus Article 23 of the Cove¬ 
nant laid down that ‘the Members of the League will 
endeavour to secure and maintain fair and humane con¬ 
ditions of labour for men, women and children, both 
in their own countries and in all countries to which 
their commercial and industrial relations extend, and 
for that purpose will establish and maintain the ne 
oezsary international organizations ’ This was a clear 
directive for the creation of tho International Labour 
Organization (ILO) which came into existence in 1919, 
with its headquarters in Geneva, very near the Palais 
des Nations, and had the mam task of framing in 
temational rules on conditions of labour, of pursuadmg 
governments to accept these rules and of supervising 
their applications The ILO also dealt with the ques 
tiona of hours of work, unemployment, employment 
Of nursing mothers and pregnant women, minimum 
wages for child workers, workmen’s compensation, 
sickness insurance, protection, against accidents and a 
variety of related subjects The ILO had a very 
good record of work in its limited field between the 
wars, 

The ILO is, however, not the only instance of the 
League’s non-political activities It established the 
International Health Organization by another pro¬ 
vision In the same article which provided that the 
League should ‘take steps in matters of international 
oonoern for the prevention and oontrol of diseases ’ 
The League also exerted beneficial control on the tra¬ 
ffic in opium and other dangerous drugs 

The United Nations have inherited all these ac¬ 
tivities of the former League of Nations and have eta- 


barked upon much wider economic and sociological 
adventures than could ever be contemplated For 
instance, a very bold and unparalleled step wast aken 
when educational, scientific and cultural matters were 
made subject of international ooncern, study and ad¬ 
vice The creation of UNESCO marked the practical 
realization of the ideal that, since wars originate in 
the minds of men, it is in the minds of men that the 
defences of peace shall have to be built up. What 
is very important is that some of the specialized agen¬ 
cies having avowed intentions of promoting peaoeful 
oo-operation and development in such fields as post¬ 
war relief and rehabilitation, food and agriculture, 
world finance, banking and reconstruction, education 
etc started independently and much before the 
politicians could get together to agree or agree 
to disagree on the futuro patterns of internatio¬ 
nal political activities Thus the world food and agri¬ 
cultural specialists conferred at Hot Springs, Virginia, 
in February 1943, and laid the foundation of thij Food 
and Agriculture Organization Worlds 400 mone¬ 
tary and financial exports met at Bretton Woods in 
July 1944 to consider how best to 'reduce obstacles 
to international trado and in other ways promote mu¬ 
tually advantageous international commercial relations 
. and facilitate by oo operative effort the harmoniza¬ 
tion of national policies of Member States designed 
to promote and maintain high levels of employment 
and progressive rising standards of living ’ The Uni¬ 
ted Nations’ plan for educational, scientific and cul- 
tural co operation were outlined in 1942 by the Allied 
Ministers of Education of the various European go¬ 
vernments then exiled in London And so on This 
early mobilization of the world’s economic and socio¬ 
logical, food and agricultural financial, educational, 
scientific and cultural and other humanitarian inter¬ 
ests was primarily responsible for the extension and 
emphasis of the Charter’s non political and peaceful 
provisions for oo operation 

The various specialized agencies affiliated to the 
Economic and Social Council do not by any means 
exhaust the activities of the Council The Council 
has set up a number of expert commissions, of which 
special mention may be made of the Commission on 
Human Rights, the Economto and Employment Com¬ 
mission, the Statistical Commission, the Commission 
on Narcotic Drugs, the Transport A Communications 
Commission, the Population Commission, a Fiscal Com¬ 
mission Economic Commission for Europe, Eoonomio, 
Commission for Asia and the Far East eto Some of 
these Commissions are doing excellent work of perma¬ 
nent international value 

The work of the Economic and Sooial Counoil 
is, however, not without limitations. The Counoil 
can only make recommendations to adhering member 
States, but cannot make it obligatory for them to exe¬ 
cute the Council’s programmes Most of the Coun¬ 
cil’s work is of an exploratory, fact-finding and advi¬ 
sory nature and not of a concrete developmental type. 
The routine work of the specialized agencies, m the 
last analysis, oonsists in palling almost an endlesa 
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aeries of expert oonferenoes, committees, sub commit 
tees etc , blackening tons of paper to turn out thou 
sands of mimeographed reports in several languages 
and in flooding with them the desks of individuals 
and organizations Never has the world seen such 
a spate of international conferences and memoranda 
and reports, printed or mimeographed, as now For 
instanoe, m the month of March, 1949 alone, there 
were held as many as 14 international conferences and 


100 

and security It is a small body of eleven members, 
of whom five great powers the USA, the USSR, 
the United Kingdom, France and China are perma¬ 
nent members The six non permanent members 
have a term of office for two years and are elected 
by the General Assembly The Security Council, 
with its wide powers and responsibilities, is perhaps 
the smallest single body on which the nations of the 
world have ever agreed to place their fate 


Chant showing Unitbd Nations Oboawizatiow 



Specialized Agencies 


meetings all in Paris There is a just feeling m many 
quarters that the UN and the UN agencies should by 
now learn to talk less and act more 

Thx Security Council 

The Security Council, the principal and the most 
important divan of the United Nations, has the key 
functions and responsibilities of the United Nations 
to perform, namely the maintenance of world peace 


The League of Nations had also a similar 
Connoil having the same purposes, if not the same 
powers and responsibilities It seems therefore appro¬ 
priate to compare the principal differences between 
these two bodies The long and old study of interna-' 
tional situations threatening peace and eventually 
precipitating war has convincingly shown that any 
international agency, charged with the responsibility 
of maintaining peaoe and security, to be really effec- 
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tive, must hare powers of quick decisions and the 
means, economic) or military or both, to implement 
these decisions This speed and strength are two 
essential prerequisites of success of any such inter¬ 
national agency This speed and strength the old 
League Council did not possess to any sufficient or effec 
tive degree For instance, the League Council was 
unable to take initiative m a situation endangering 
peace and also powerless in a situation in which war 
was slowly but inexorably approaching When an 
actual state of war existed the Council could indeed 
discuss the situation, make post mortem examination 
of the causes leading to the out break of the war and 
impose sanctions against the aggressor nation More¬ 
over, the Council and the Assembly had divided res 
ponsibihty in matters of security, which involved end 
less delay in making important decisions 

The Seounty Council, on the other hand, has full 
powers to take up for consideration any question m 
volvmg a threat to peace Any member of the Coun 
cil, or of the General Assembly, or of any State, or the 
Secretary General himself on his own initiative can 
request such consideration This power of the Sec 
retary General is very important because of the posi 
ble and natural reluctance of member nations to get 
involved m unpleasant questions In fact, the Char 
ter makes it clear that the Security Council should 
be always on the guard that no dangerous situation 
should arise and, if it arises at all, it should by no 
means be allowed to deteriorate through lack of pro 
per attention and prompt adequate measures Wide 
powers have been given to the Council to investigate 
any dispute or any situation which might lead to in 
ternational friction or give rise to a dispute, and use 
such powers without reference to the Assembly or any 
other authority m the world 

The ability to decide quickly whether a threat 
to peace exists or not becomes of little importance 
unless the Council has at the same time adequate po¬ 
wers and means to meet and remove this threat, te , 
unless it has teeth m it The Charter provided the 
Seounty Council with the teeth This threat might 
be removed either by eoonomio pressure or by mill 
tary pressure, depending on the gravity of the case 
The Council can propose economic pressure m the 
form of ‘complete or partial interruption of ecpnomic 
relations and of rail, sett, air, postal, telegraphic, radio, 
and other means of communication, and the severance 
of diplomatic relations’ (Article 41) Where armed 
action Is needed, the Counci} can authorize ‘such ac 
tion by air, sea or land forces as may be necessary 
tp maintain or restore international peace or security’ 
qrhich 'may include demonstration, blockade and other 
operations by air, sea or land foroes of Members of the 
United Nations* (Article 42) In such emergencies, 
J&e Member nations are also bound to provide con 
tingents of their armed foroes To advise the Council 
on military questions and on questions of regional 
securities, the Council has constituted a Military Staff 
Cqmmittee and Regional Security Agencies 


Thb Vbto Problbx 

It would thus appear that, after the creation of 
such a powerful and effective international instru¬ 
ment for maintaining peace and security, the world 
should have had no fears and should have been able 
to live in a sense of perpetual peace Perhaps this 
utopian dream would have nearly materialized this 
time had it not been for the unanimity rule or veto 
provision m the Charter of the Council, which has been 
the Bubjeot of so much controversy during reoent 
years All decisions of the Security Council shall have 
to be made by the affirmative vote of seven members 
including the concurring vote of the five permanent 
members The veto power shall not, however, be 
exercised in procedural matters, nor by a member who 
happens to be a party to a dispute The ruling on 
voting is contained in Article 27 which runs as follows 

1) Each member of the Security Council ahall have 
one vote 

2) Decisions of the Security Council on procedural mat 
ten ahall be made by an affirmative vote of seven members 

3) Decisions of the Security Council on all other matters 
shall be made by an affirmative note of seven members inolu 1 
ding the concurring votes of the permanent members pro 
vided that in decisions under Chapter VI and under paragraph 
3 of Article 62 a party to a dispute shall abstain from voting 1 

This unanimity principle or the power of veto 
means that any one of the permanent members of the 
Council can block any decision oven if it is unanimous¬ 
ly arrived at by all the remaining members This 
special privilege granted to the Great Powers strikes 
at the very root of the equality of nations upheld 
in the Charter Moreover, the veto power may be 
interpreted as has indeed been done by the oppo¬ 
nents of this provision as indirectly granting to 
the Great Powers the right to violate the Charter 
in circumstances distasteful to them and protecting 
them from the consequences 

The veto powers had to be provided for on the 
insistence of tho Great Powers At the Yalta Con 
ference in February, 1945, President Roosevelt, Mar¬ 
shall Stalin and Mr Churchill agreed that the unani 
mity principle would be indispensable if the Great 
Powers were to bind themselves with the obligations 
laid down m the Charter and commit their armed for 
ces for use by the Security Council They contended 
that, in the present state of affairs, the world peace 
and security could be assured only by the armed stren 

S ih of tho Great Powers, therefore, the ability of the 
reat Powers to make joint decisions must be a avne 
qua non of the Council s work Failure to incorporate 
this provision would be a standing invitation to the 
danger of the Great Powers’ leaving the UN and thUa 
rendering it ineffective and useless as it happened 
in the oase of the League of Nations 

The veto question has been strongly criticized on 
several occasions beginning with the San Francisco 
conference The frequent exercise of this power by t)*e 
r.Soviet Union—^nd they have exercised it to block 



UN AND WORLD PEACE 


m 


November, 1040 

important decisions on -40 occasions so far according 
to a recent press note, has led to a strong feeling 
m many quarters that, either an abolition of the unam 
mity rule or its substantial modification is now ncces 
sary if the UN is to work as it should The question 
came up for sharp discussion in connection with the 
ork of the Atomic Energy Commission The American 
plan known as the Baruoh Plan which was supported by 
all other members of the Commission excepting Sovu t 
Union and Poland, emphatically proposed that the veto 

C iwef should not apply to questions involving vio 
tions of the atomic power agreement Needless to 
say that the Soviet Union did not agree to this plan 
At the last meeting of the General Assembly held m 
Pans, the Western Powers again expressed themselves 
strongly in favour of doing away with the veto 
power 

Before concluding we would venture a few remarks 
on the prospects of the UN Shall UN succeed or fail 1 
The events which have taken place since San Francisco 
are far from inspiring confidence among nations The way 
the UN handled problems m Greece, Korea, Palestine 
Kashmir, the atomic energy question and many other 
problems is simply disappointing Then the question 
of Berlin and therefore the future of Germany remains 
largely unsolved Even the peace treaty with the 
former enemy countries has not been signed Mean 


while, the world has been divided into two rival and 
lrreconciliable power blocks on ideological grounds, 
with perhaps oomparable military potential On the one 
hand, there is the Soviet Union, with the largest standing 
army in the world together with atomic weapons m 
their arsenal, to which are allied other Eastern European 
countries who believe m the Soviet political and socio¬ 
logical philosophy on the other end lies the USA 
long since armed with atomic weapons and having 
groat industrial and war potential to which have com¬ 
bined bankrupt western powers both for reasons of 
common political outlook, but more specially, for indis¬ 
pensable dollar aid to h#lp build their shattered eooromy 
In this set up there is no more any question of the old 
balance of power This polar concentration of power is 
unparalleled in history and has given rise to an entirely 
new situation which, frankly speaking, the UN or any 
similarly constituted body is incapable of dealing with 
We believe that a fundamentally different approach 
involving a radical change m the composition, re 
presentation, voting procedure ete would be necessary 
to solve this impasse It is a big and difficult job 
for specialists in international government to undertake 
and has to be done sooner tht, better Alternative to 
making the UN work satisfactorily is progressive and 
inevitable deterioration of international situation and 
the eventual certainty of another World War m which 
civilisation may completely perish 
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TT is generally known that the polymerization 
■•■of vinyl type monomers CH, — CHX or of diene 
type monomers —CH = CH — CH = CH — leads to 
the formation of molecules of a high average molecu 
lar weight Such polymeria materials have attained 
major industrial importance and the manufacture 
of plaetios and synthetic elastomers (rubbers) has 
become one of the most important operations of the 
chemical industry in the USA and m other highly 
industrialized oountnes. 

The polymerization reaction, »e , the conversion 
of the liquid or gaseous monomers into rigid or flexi 
ble plastic or elastomeric materials, can be carried 
out either in a homogeneous phase (bulk and solution 
polymerizations) or in a heterogeneous phase, (emul 
sion and suspension polymerization) Both types 
of reactions have found application in scientific in 
▼eptigations and also in manufacturing processes 
However, for reasons of technical and economical na 
ture, the reactions in the heterogeneous phase have 
proved to be of considerable greater advantage in large 
scale industrial operations 

A comparison of tlje pertinent iacts of the various 


polymerization methods easily explains this very 
noticeable trend towards emulsu n and sutpentuon 
polymerization If a polymerization reaction i* car 
ried out m bulk, * e , the liquid or gaseous monomer 
is heated directly in the presence of a catalyst, then 
the exothermic polymerization reaction quickly raises 
the temperature to a point where it cannot be any 
more efficiently controlled, the reaction subsequently 
gets out of hand In order to avoid general Mid local 
overheating, elaborate cooling systems have to be 
installed to dissipate the he%t of the reaction (approx 
20,000 cal/mol), or the reaction has to be carried out 
at low temperatures and over long periods of time 
This makes the bulk polymerization method a rather 
cumbersome and expensive operation and it becomes 
uneconomical for large scale manufacture In addi 
tton to the difficulties involved in the heat control 
of the process, an analysis of the polymer obtained by 
this method shows a wide distribution curve of mole 
cular weights This m turn impairs some of the phy 
sical and mechanical properties of the finished material 

In order to overcome the difficult heat control 
encountered in the bulk polymerization method, the 
monomers are dissolved in a suitable solvent and the 
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solution u exposed to polymerisation conditions 
The heat of the reaction u thus efficiently dissipated 
over the whole system and local overheating is held 
to a minimum However, tho method of solution 
polymerization also exhibits some disadvantages, 
such as a slow rate of reaction and a comparatively 
low average moleoular weight of the resulting poly 
mer Besides it is difficult and expensive to remove 
the last traoos of the solvent from the finished polymer 
Taking these reasons into account, it is understandable 
that the solution polymerization is very rarely em 
ployed as a technical polymerization method 

In contradistinction to the* 2 methods of poly 
menzation in a homogeneous system, the polymeri 
zation reactions in heterogeneous systems, result in 
the formation of polymers of medium to very high 
moleoular weight in comparatively fast reactions, with 
out any difficulties m the heat control of the processes 
Specifically, tho polymerization in emulsion gives a 
polymer of high molecular weight in a very fast reac¬ 
tion, while the polymerization in suspension results 
in polymers of a molecular weight slightly higher than 
those of a bulk polymer However, it was found that 
the distribution ourve of the molecular weights is a 
much narrower one for a suspension polymer than for a 
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suspension polymerization because the polymers ob¬ 
tained in an emulsion do not show the degree o pu¬ 
rity and olarity as those resulting from a suspension 
polymerization The reason becomes obvious if one 
cot sideis the two different react*or technics Ip 
an emulsion polymerization the monomer is dispersed 
into small particles with the aid of a surface active 
emulsification agent, usually soap The soap mole¬ 
cules adhere closely to the surface of the monomer 
spheres and also, when the reaction is completed to 
the surface of the polymer particles Since these 
have an average size of about 0 1-0 2 microns, they 
must be coagulated in order to give a workable ma¬ 
terial Thus the soap is incorporated inside the lar¬ 
ger coagulated particles and cannot be completely 
removed by commercial washing or floating opera 
tions The presence of these traces of soap in the 
polymer causes it to be inferior in its optical and eleo- 
trio&l properties if it is oompared to the pure polymer 

In a suspension polymerization there is no neces¬ 
sity of the ooagulation step There the monomers 
are dispersed in the aqueous medium by efficient agi¬ 
tation and no surface active agent ib present The 
size of the dispersed particles range from Jmm to 
5 mm and the finished polymer appears in the form of 



Fig 1 Globular Products obtained by Suspension Polymerisation 


a bulk polymer To illustrate the differences in the 
rate of the reactions and also to show a comparison 
of the moleoular weights of the polymors obtained 
by the various methods, Table I lists some com par a 
tive data 


TABLE I 

POLYMESIEVnON IK BUU IK EkUUOOH AKD IK 
Suspension 


Method of 
Polymerization 

Conversion 

Viscosity average 
mol wt. 

Bulk 

A 

40 000 

Emulsion 

90 6 

870 000 

Suspension 

48 0 

07 000 


Monomer Styrene 
Reaction time 2 hours 
Temperature 88°C 

Catalyst in emulsion i 0.8% Potassium persulfate 
Catalyst in bulk and Suspension i 0 6% Benzoyl peroxide 


From these data it would appear that the emul 
sion polymerization is the most desirable of the 3 pos 
sible methods of polymerization While this is true 
for some applications, it was found that in many oases 
titis method is at a disadvantage oompared with the 
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Fig 8 Styrene “Pewit’ of varying Degrees of Transparency, 
quite uniform spheres (pearls) in the same size range 
Since this is already a workable size and no further 
agglomeration is necessary, the polymer possesses a 
far higher degree of purity than one prepared in emul¬ 
sion (Figs. 1 and 2) 
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In general it can, therefore, be stated, that tho 
two methods of polymerisation in heterogeneous me 
dia are superior to tho homogeneous phase polymen 
Rations and that the proper ohoioe between them de 
pends largely upon the final application of the poly 
mer If a pure material of high clarity and excellent 
electrical properties is desired then the polymer is 
made in suspension If, however, emphasis is laid 
upon very high moleoular weight, then the emulsion 
method is preferable 

Mechanism or Suspension Polymerization 

It is generally recognized that polymerizations 
of vinyl monomers piocwxl according to the mecha 
rusm of a chain reaction As such they can he cha 
raoterized by the 3 logical steps of a chain reaction 
vtz , (1) the activation of the chain (2) the propa 
gation (growth) of the chain, and (3) the termination 
of the ohain 

In addition to these 3 general steps of a chain 
reaction, there are other processes, such as chain trans 
fer, branching of the chain, cross linking of chains, 
which are Bpeoifio for polymerizations They are 
responsible for the formation of more complicated 
macromolecules, which are often produced instead or 
besides simple chain like polymeric molecules 

The mechanism and kinetics of the steps of poly 
merization reactions have been investigated and some 
definite conclusions have been reached for polymen 
Rations carried out in a homogeneous system 1-4 As 
for reactions earned out in the heterogeneous systems 
of emulsions or suspensions, the mechanism of an emul 
sion polymerization is still a controversial issue 5 • 
while the mechanism of a polymerization in suspen 
sion appears to be established by a series of investi 
gations cited below T 

The prinoiple of a ipolymenzation in suspension 
consists in dispersing a liquid monomer in a non sol 
vent medium (mostly water or aqueous solutions) 
by efficient mechanical agitation The whole system, 
containing the monomer m the form of liquid globules, 
is heated in the presenoe of a catalyst and the resul 
ting polymer appears in the form of spheres (“pearls ’) 
It was found that mechanical agitation alone was 
not sufficient to prevent the globules from coalescing 
at a oertain stage during the reaction It is there 
fore necessary to add certain substances to the reac- 
tion system, which act as suspension stabilizers and 
prevent agglomeration Several patents describe and 
protect the usq of such stabilizers* -11 which may be 
of orgamo or inorganic origin Their common cha 
raoterutio is that they do not stiok permanently to 
the surface of the polymer globules (as soap and other 
surface aotive agents do) but can be easily removed 
at the end of the reaotion by commercial washing 
and filtering processes 

SxraRDOircAt Conditions 

to carry oat a suspension polymerization in the 
laboratory, a rather simple experimental arrangement 


can be employed The polymerisation can be carried 
out in a three neck flask equipped with a vapor tight 
stirrer, condenser, and thermometer This type of 
equipment can only be used for monomers which boil 
considerably above the temperature of the reaction 
For the polymerization of lower boiling or of gaseous 
monomers, electrically heated autoclaves on a sha 
king or rocking machine are used 

A variety of chemicals can be employed as stabi 
liters for a suspension polymerization Among the 
best are inorganic hydroxides and salts certain types 
of polymers, gelatine starch, talo, etc Inefficient 
stabilizers favor the formation of large globuleB and 
agglomerated lumps even it ussd in comparatively 
large quantities Efficient stabilizers yield small, 
regularly formed spheres, quite umfoim in biz© throu 
ghout the reaotion bath The quantities of stabili 
zers which have to be used in order to achieve a cer 
tarn desired ‘pearl size vary not only with the effi 
cienoy of the stabilizer, but are also dependent on the 
specific reaction conditions employed By oarefully 
balancing the effect of the various factors, Buoh as 
stirring, temperature monomer water ratio, etc , the 
amounts oi stabilizers employed can be very small 
For instance, as little as 0 1 per cent on the total 
system of an efficient stabilizer may give a most 
satisfactory result if the other reaction factors are 
adjusted accordingly Table II illustrates some for¬ 
mulations and their respective merits 


TABLE II 

(Styrene SO gm water S00 gm catalyst, 1 percent Temp, 
90 BS°C , Time, 0 hnj.) 


Stabiliser 


Wt on 


monomers 

% 

Talo 0 8 

P Vinyl alcohol 0 5 

Gelatine 0 8 

Bentonite S 0 

Msg Carbonate 0 2 


1 

S 

i 

3 

1 6 


Catalysts, or rather initiators or activators, mdi 
cated for this method of polymerization arc mainly 
of 2 types namely, hydrocarbon soluble organic pero 
xides, and water soluble inorganic peroxides or salts 
of peracids It was observed that contrary to the 
experiences with emulsion polymerization the hydro¬ 
carbon soluble types proved distinctively more effec 
tive (Table III) A series of experiments car 
Tied out with styrene and benzoyl peroxide at 90° C 
showed that the rate of tho reaction increased with 
the amount of peroxide used and that under the con 
ditions prevailing in these runs the main part of the 
reaction takes place between the second and third 
hour 

The ratio of water to monomer is of relatively 
small importance for the successful performance of 
a suspension polymerization It is obvious that a 
larger excess of the aqueous phase will facilitate the 
reaction, at ratios varying from 101 to 4 1 of water 
ffiodomer the suspension polymerisation can be 



174 


SCifcNCTE 4ito OtttTtjfelB 


easily o»T*ned out with a variety of stabilisers and 
under not too stringent reaction conditions How¬ 
ever, while the ratio of water to monomer plays no 
major role m laboratory experiments, it beoomes of 


TABLE III 

ErraoT or son Oroanic and Inorganic Prroxidb 
Activators on Stvrknb Pka&l Potvnas 
(Styrene BO gm * Water 300 gm Talc , 0 8 per cent Temp 
flO'C) 


Wt on Time of 

Activator monomer reaction Result 

hr 


Benzoyl 

Peroxide 


Potassium 

Persulphate 

Sodium 

Perborate 

do* 


2 

2 

2 


* added m 3 portions 


3 Stable suspension, little 

polymor formed 

Polymer globules 
3 formed 

3 Little polymer formed 

13 Little polymer formed 

one hour intervals. 


parataouht importance for large scale industrial opera 
tions For reasons of economy the maximum amount 
of monomer should be polymerized in one loading of 
the reaction kettle and therefore, the quantity of the 
aqueous dispersion medium, must be kept as low as 
possible It was found that water monomer ratios 
of 1 I can be employed under appropriate conditions 
of stabilization, agitation, and temperature This 
is by no means a minimum ratio but in industrial pro 
oessoH a certain safety factor has to be taken into 
consideration 

Benzoyl peroxide effectively initiates styrene poly 
merization in dispersion at temperatures above 60° 
0 u -14 The pjlymarization temperature is limi 
ted by the softening point of the polymer Approa 
clung it, the globules tend to merge and yield lumpy 
masses whioh do not jiolymerize homogeneously and 
include some of the suspension stabiliser There 
fore, temperatures of about 10° C below the soften 
ing range of the reactant materials seem to be most 
indicated 

The pH of the aqueous phase has a definite in 
fluence on the ease of pearl ’ formation Alkaline 
conditions up to a pH of 8 5 do not interfere with the 
formation of pearls, redaction of the pH even to 4 0 
proves detrimental to the reaction 

Keeping the above points in mind it is compara 
timely easy to control the course of a ‘pearl” poly 
merixation and to obtain globular polymers of any 

desired size 


Srarwraiov Polymerization Enaction 

1 “Pearl” polymerization takes place ,in 3 definite 
There » a first period during whioh the djs- 
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persed globules of the monomer remaih liquid and show 
little or no tendency to coalesce as long as stirring 
is continued During the second step some polymer 
is formed m the globule and dissolves in the monomer, 
thus producing gummy and sticky particles which 
tend to merge with each other Finally polymeri¬ 
zation throughout the globulo is more or less oomple 
ted The second (sticky) period is most critical for 
the outoome of the reaction, since during this period 
colliding spheres are liable to agglomerate At the 
beginning of the reaction, while the mass is still fairly 
fluid, such coalesced spheres are quickly broken up 
again, and toward the end of the reaction, the globu 
lea do not stick together as long as the temperature 
is kept below the softening point of the product 

Whether a particular monomer polymerizes in 
well defined pearls or whether it lumps together 
depends upon the Btirrwg, the nature and the amount 
of the suspension stabilizer, and also on the difference 
between the density of the aqueous medium and the 
monomer Best results are obtained by adjusting 
these three contributing factors carefully to On opti 
mum degree It seems that the finely dispersed Sta¬ 
bilizers adhere to the surface of the spheres and form 
a layer around them, preventing coagulation upon 
collision during the sticky period of the reaction 
Superimposed on this phenomenon is the fact that 
an increased density of the aqueous medium help to 
prevont localization of the globules m one particular 
zone of the liquid It is possible to carry out poly 
merization of monomers, such as styrene, aorylio de 
nvatives, isoprene, etc in aqueous salt solutions of 
various densities and in mixtures of water and gly- 
ools or glycerol 

Conclusions as to the mechanism of the suspension 
polymerization reaction can be based upon 3 expen 
mentally observod facts Firstly, it was found that 
only those catalysts which arc soluble m the monomer 
are able to efficiently accelerate the rate of the reac 
tion Secondly, the overall rate of monomer eonsump 
tion was found to be proportional to the square root 
of the catalyst concentration, while the viscosity aver 
age molecular weight was observed to be inversely 
proportional to the same quantity Both facts point 
to a radical chain mechanism of the reaction, occur 
ring inside the individual globules A further con 
firmation of this assumption is given by the calcula¬ 
tion of the activation energy 6 f the reaction from its 
temperature dependency The figure found is appro¬ 
ximately 26 080 cal/mol and ib fairly close to the one 
calculated for a bulk polymerization reaction 


From such experimental data, the conclusion can 
be reached that the mechanism of a suspension poly 
merization is essentially that of a bulk polymenza- 
tion, 1 *, 1 * which Is effectively water cooled Each gtobitt^ 
polymerizes separately m true fashion of a bulk poly¬ 
merization, the catalyst decomposing in the monomer 
- phase and the heat of the reaction being efficiently 
dissipated by the surrounding aqueous medium. 
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Thj Risulting High Polymxb 

The polymers obtained in both small scale and 
in industrial operations oonsist m most oases of rather 
perfect globules of fairly uniform size Figure 3 gives 
the size distribution curves of three different batches 
of polystyrene It is significant that in each of these 
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Fig 3 Polymer size Distribution Curves for Suspension 
of Polymerized Styrene . 

curves the largest percentages of spheres occur m a 
relatively narrow size range and the largest globules 
have diamaters approximately twice that of the smallest 
Depending upon the nature of the stabilizer and the 
final percentage conversion of monomer, the globules 
may be completely water clear, approaching in appear 
anoe the best block polymers, they also may exhibit 
white opacity or all the intermediate degrees of trans 
lucency 


M 

reaction vessel and represent a hiaterial which offers 
no difficulties for rolling or calendering operations 

In order to obtain the degree of polymerization 
of some styrene “pearl” polymers, the viscosity 
average molecular weight was determined 1 *"* 1 Solutions 
of the polymer ranging from 0 2 0 8 percent were made 
in toluene and their visoosities measured in the usual 
way Ihe mtnnsio visoosities of the solutions were 
obtained by extrapolating the sp/c versus concentra¬ 
tion graph ( Figure 4) and the molecular weights 



computed from the equation using for 

K and o the values of 10 * and 0 72 respectively 
Table IV gives a few examples of molecular weight 
of polystyrene “pearls” and showB that the molecular 
weight is of the order of magnitude of 85,000 even 
under varying reaction conditions However, it can 
be inoreased up to about 250,000 if the reaction condi 
tions are adjusted accordingly 


TABLK IV 

Molecular Weights of Styrenb * Pearl ’ Polymers 


Styrene 

Water 

% Suspension 
Stabilizer 

Catalyst 

Time 

hr 

Temp 

Mol / 
Wt 

60 

300 

Talc 1 

1 0 

3 

86 

85 000 

60 

600 

Bent 3 

0 6 

16 

75 

80 000 

60 

600 

Bent 3 

1 0 

IS 

76 

83 000 

60 

600 

Bent, 3 

0 75 

10 

76 

86 000 

60 

600 

Bent. 3 

X 0 

48 

86 

93,000 


The “pearls” can be hard, soft, or rubbery, depend 
mg upon the monomer or combination of monomers 
Styrene and acrylic esters yield hard globules which 
exhibit considerable elasticity and toughness These 
polymers are soluble in the usual solvents Diene 
polymers or copolymers containing a diene are often 
obtained in the form of insoluble spheres which show 
a distinct swelling action m many liquids For instance, 
copolymers of styrene and butadiene are rubbery and 
semi-transparent and apparently consist of globules 
whioh are cross-linked to a considerable extent If 
earned out m bulk such a oopolymenzation leads to 
an insoluble and infusible gel whifh is very difficult 
to femove from the reaction vessel "Pearls” of this 
copolymer, however, can be easily removed from the 

9 


Conclusions 

The suspension polymerization and copolymen 
zation of vinyl type or diene type monomers leads to 
polymers m the form of regnlarly shaped spheres, 
the sizes of which can be controlled by the choifce of the 
reaction conditions This polymenzation process’ is 
employed for the large scale manufacture of polymers, 
such as polystyrene, polymethyl methacrylate, poly¬ 
vinyl aoetate, etc The experimental as well as the 
industrial equipment for this process are quite simple 
and the resulting polymers can be directly used for 
molding, extruding and similar operations 
* The “pearl” polymers are as pure as those resulting 
from a bulk polymerization, however the average, mple- 
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color weight is higher than in a bulk polymerization, 
the reaction tunes are shorter and most important 
there are no difficulty encountered in the heat control 
of the suspension polymerization The mechanism of 
the reaction is essentially that of an effectively cooled 
bulk polymerization The reaction conditions have 
to be worked out carefully for each individual monomer 
and have to be adjusted for specific requirements 
The mechanical and physical characteristics of the 
polymers depend on the conditions chosen 
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FISHERIES RESOURCES OF WESTERN BENGAL AND THEIR 
UTILIZATION* 


SUNDER LAL HORA 

ZOOLOGICAL StRVlEY OF INDIA INDIAN MUSKtTM ALCUTTA 


^•he Report on the Marketing of Ftshtn Indta published 
* hi 1046 contains data offish productoin for lfl'17 .18 
In that year, the estimated production of sea fish in 
Bengal was 17 29 lakhs of maunda valued at 34 6 lakhs 
of rupees The estimated surplus of freshwater fish 
was then 31 332 lakhH of maundH valued at 432 92 
lakhs of rupees The Report on the Marketing of Fish 
»» the Indian Union now under preparation gives the 
estimated production of sea-fish in Western Bengal 
as 5 772 lakhs of maunds valued at 85 3 lakhs of rupees 
The estimated marketable surplus of freshwater fish 
is 11 973 lakhs of maunds valued at 335 7 lakhB of rupoi s 
If we leave out of consideration all activities regarding 
grow more fish during the last decade even then it will 
be found that 67 2% of the sea fish production and 
62 0% of the surplus freshwater fish production of 
Bengal have gone to the share of East Bengal ! 
Though on the population basis (West Bengal 
21,196,453 East Bengal 41 949 710 Census 1941) 
this division of fisheries seems justifiable it must be 
remembered that West Bengal is the most industria 
lized part of the Union of India and contains within 
its limits the city of Calcutta a problem by itself 
so far as food requirements are concerned Moreover 
people Of East Bengal eat quite a lot of fresh fish 
at source which does not oome to the market and is 
not recorded in the above figures 

From the figures of fish production and its value 
given above, the following further facts can be adduced 


v Talk ghrsu at tbs Discussion Masting of the Royal 
Asiatic hoefetycf 8«8g*l da March 19, 1949 


1 The freshwater fisheries resources were far 
more valuable in Bengal for they contributed 50 1 % 
of the total production m India West Bengal even 
now leads the rest of the Provinces and States in the 
Indian Union with 28 97% of the total freshwater 
fish production 

2 In 1937 38 the average pnce of sea fish was 
Its 2/ per maund and that of freshwater fish Rs 13 8 
per maund Tn 1948 they had arisen to Rs 14 7 and 
Rs 28/ per maund respectively 

3 The high price and production of freshwater 

fish indicate preference of the people for freshwater 
fish but during the last decade there has been a marked 
improvement m the demand for sea fish as the ratios 
of sea fish and freshwater fish prices in 1937 38 and 
1948 (2 14 7 and 13 8 28) would indicate 

These important factual data must be borne in 
mind in considering the fisheries resources of Western 
Bengal and their utilization As fisheries is a natural 
resource we may first briefly consider the nature of 
the country where the resources are located 

Physical Basis of the Fisheries Resources 
of Western Bsnoal 

Bengal is a deltaic province and is, therefore, a 
low lying part of India There are in oonsequenoe 
many depressions and marshes in the lower parte uni 
owing to fairly high rainfall they remain filled with 
water permanently or seasonally In the tipper parts, 
owing to set monsoon seasons, water is stored in ponds 
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for domestic and agricultural purposes so the province 
is dotted over with innumerable collection of impoun 
ded water of varying sizes The rivers of Bengal carry 
large amount of silt and are, therefore, liable to change 
their oourses very frequently, with the result that innu 
marable bheela are formed in the beds of dead rivers 
There had been a general tendenoy for the rivers in 
Bengal to oscillate from west to east Extensive estu 
aries are formed by the Ganges and the Brahmaputra, 
which are almist uninhabited for the greater part of 
the year There are no suitable harbours on the coast 
of Bengal and, the silt carried down by the rivers some 
time* forms bars at their mouths which render navi 
nation hazardous even during the calm season Lhc 
bottom is muddy and soft over a greater part of the 
estuaries and foreshore and the continental shelf round 
India, particularly round the Bay of Bengal, is very 
narrow The detritus carried down by the rivers 
fertilizes the water and the tropical temperature is 
conducive to fish growth 

As will be clear from the above account the living 
rivers are now in East Bengal and in consequence the 
riverine, estuarine and foreshore fisheries are more 
productive in that Province In West Bengal, the 
salinity in the estuaries is high and most of the rivers 
and creeks are strongly embanked in the interest of 
agricultural crops There is more emphasis on paddy 
cultivation than fish production m the Sundarban 
Abada The western part of West Bengal comprises 
dry districts, where large irrigation tanks had been 
constructed in the past and need for canal irrigation is 
being strongly felt now The rivers are being dammed 
for the storage of water for multiple uses 

Resources and their Utilization 

We can now examine the fisheries resources of 
Western Bengal against the background of the pre 
ferenoes of the people, the topography of the country 
and the basic peasant eoonomy of its inhabitants It 
will be admitted on all hands that an average Bengali 
would prefer RohtMachh (Labeo rohita) to Bhektt 
(Lotts cjUcartfer) at any tune and for this reason on 
ceremonial occasions Roh% rather than Bhekti is in 
great demand The topography of the country and 
the present economy of its inhabitants are also more 
suitable for freshwater fish production and I have no 
doubt that, if increased fish production is measured in 
terms of the money spent on various schemes all o\er 
India, it will be seen that a comparativelymuch smaller 
investment m inland fisheries has yielded very encourag 
ing results Inland fisheries are of various kinds and 
eaoh type will now be considered separatlcy 

Pond Cult art Of all the freshwater fisheries re 
sources of W Bengal, ponds provide a wealth, which 
is still greatly under developed, inspite of the fact 
that in starting the Fisheries Department m 1942, 
the Government of Bengal laid down pond culture as 
its main objective Sq for as the scientific side of this 
development is oonoemed, Bengal has already been 


recognised as the leading exponent of this resource 
utilization Unfortunately, administrative difficulties 
m harnessing very fully this resource have not yet been 
overcome A large number of ponds are Btill lying in 
a derelict condition Shallow ponds and bheela, which 
could be more profitably used as fisheries, are being 
reclaimed prematurely for agricultural purposes 
Water hyacinth is still being permitted to extend into 
clean fisheries 

I am given to understand that the “Rural Pisci¬ 
culture Scheme started by me m 1944 has been consi¬ 
derably extended According to this scheme, fish-seed 
was supplied at a subsidized rate to owners of tanks 
who undertook pond culture on proper scientific basis 
The operation of the Scheme also made it possible to 
impart necessary technical information to fish formers, 
to demonstrate scientific methods of production, har¬ 
vesting and utilization of fish crop and to offer the ser¬ 
vices ofa small band of technically tramed pond oultu- 
rists at a nommal charge to pond owners requiring 
services of skilled personnel 

The pond cultural practices of Bengal have succ¬ 
eeded m certain farms m producing 2,000 lbs of fish 
per annum, a food crop yield of high class protein much 
greater than can be affected by agricultural practices 
It is probable, however, that by following Chinese 
methods, which yield 4,000 to 5,000Ibs/acre/annum, 
further improvements could be effected There are 
largo areas in which the practices employed do not 
reach a satisfactory level and m addition there are even 
large areas in which practically no use is made of the 
available bodies of impounded water The fullest 
possible development of these resources is desirable for 
the long range programme of meeting food requirements 
and steps to this end are most urgently required in the 
present state of West Bengal’s fish supplies Apart 
from its role in food production, a programme for deve¬ 
lopment of pond culture is of deep significance in re¬ 
lation to peasant economy, its intimate physical rela¬ 
tion to the structure of the village, the lower level of 
capitalization involved and its dependence on the human 
element There are three major programmes under 
pond culture which deserve particular attention in WeBt 
Bengal and to these I shall now refer 

1 Paddy turn Fish Cultube 

I have already referred to the embanked oonditton 
of the paddy fields m the Abad areas of the Sundarbans 
in the district of 24 Parganas Simultaneously with the 
paddy crop, a fish crop of 100 to 300 lbs/acre is usually 
harvested in suitable areas, but the supply from paddy- 
fields can be augmented several folds through proper 
cultural methods In China, fish breeding in paddy 
fields is used for effectively controlling the most serious 
inseet-pest, the stem borer The yields have thus been 
noticed to have increased by about 10-15% Further¬ 
more, there are clear indications of fish eating mosquito 
larvae and thereby preventing the spread of malana 
In the Dutch East Indies, fish-culture m paddy-fields 
has been oharB<>tetf**d “as the highest form of pus* 
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oioulture” and a higher yield of rioe to the extent of 
5 15% has been reported Small scale experiments 
oonauoted by the Directorate of Fisheries Bengal 
daring 1045 46 showed an increased yield of paddy 
by 150 fos/acre The FAO Rice Conference at Baguio 
pa March 1048 recommended the adoption of this prao 
ties m all suitable areas Unfortunately some critics 
wanted all fish of 0' to 12', removed from pady fields, 
to be grown further in ponds Those, who have some 
idea of the extent of the paddy fields in the Sundarban 
Abode, know this is not practicable in each and every 
case and who among us will say that a Rohi or a Cotta 
(Cotta cotta) or a Mrtgal (Ctrrhtna mngola) a foot in 
length is to be despised as food 1 feel convinced that 
this extensive resource of West Bengal is capable of 
great expansion for the increased production of both 
cereals and fish 

2 Bhasa badha on Pond Culture or 
Brackish water Fishes 

Long ago Sir K Q Gupta m his reports on the 
Fisheries of Bengal hinted at the boundless possibilities 
of increasing fish supply from the estuarine areas by 
improving and extending the system of bhens which, 
before the Bidhyadhan river became defunct, was 
found so profitable in the Salt Lakes area in the neigh 
bourhood of Calcutta During my period of service 
in Bengal a few fisheries of this type were started and 
some derelict ones were ropaired but the terms of the 
leases of land in most promising places were such that 
the land could only be used for paddy cultivation but 
not for fish culture In spite of the best efforts of the 
Directorate of Fisheries, it was difficult to persuade the 
District Magistrates to relax the lease clauses and, 
in the interest of grow more fish to allow the low lying 
unproductive areas to be used for raising fish crops If 
such administrative difficulties could be overoome, 
I have not the least doubt that it will be possible to 
bring under pisciculture vast areas adjoining nverB and 
creeks in the Sundarbans There can be no better way 
rtf reclaiming low lands m these parts even for agricul 
tural crops than through the operation of the system 
of bhens for fish culture 

3 Sewage Irrigated Fisheries 

The Salt Lakes of Caloutta are no longer used as 
salt water bhens but are now cut up into extensive 
freshwater fish farms They are shallow and would nor 
mally dry up during the hot months but unfortunately 
the Sewage Outfall Channel of the Calcutta Corporation 
passes through the Salt Lakes area The greatly diluted 
Calcutta sewage is taken into a number of fisheries 
and the results of oarp production in them are very 
profitable If arrangements could be made with the 
Corporation of Calcutta for a proper distribution of the 
sewage water to these fisheries, the production in this 
70 square miles area will go a long way to meet the 
requirements of Calcutta during Much to June 
when fish from other souroes is normally scarce in the 
markets, I worked hanl and planned the development 
of this area as a fiseery but unfortunately it E Mr. 


R G Casey, Governor of Bengal who took great interest 
in the Scheme, left Bengal and since then little attention 
seems to have been paid, to this most productive scheme 
A publio company floated for the reclamation of tills 
area, under the oombined auspices of the Government 
and the Corporation will oonvert it into a health resort 
for the over congested town and would produoe large 
quantities of wholesome pona (carp) fish The advan. 
tage of developing thiB area is that problems of refri 
geration and transport do not arise for with little 
effort fish can be sold alive in Calcutta even during the 
hottest months 

Before leaving the subject of Pond Culture I wish 
to emphasize onoe agam that the programme of Pond 
Culture m Western Bengal and the proper utilisation of 
all our resources m this line will give an immediate 
relief in meeting fish shortages 

Bheel Fisheries Closely allied to pond culture, 
is the utilization of bheel fisheries They have been 
greatly neglected and overgrown with thick vegetation 
and now it has become difficult for individuals to reclaim 
them I admit that methods of reclaiming them are 
not yet fully understood and therefore experimentation 
and research are called for We have boen considering 
development of Bheel fisheries for at least four or 
five years but no beginning has so far been made 
Once the Government can demonstrate a successful 
method of working bheel fisheries I have no doubt 
private enterprise will not be lacking to utilhze this 
resource for the production of fish 

.Riverine Fisheries —There arc only a few small 
rivers which in their entirety belong to Western Bengal 
Proper conservation of fisheries of these must bo planned 
on a scientific basis Some of them are shortly going 
to have dams and wiors which will have considerable 
effect od their fisheries The rivers are the main source 
of fish seed supply and if their fisheries are interfered 
without making adequate provisions for the breeding 
of fish, besides deterioration in river fisheries, pood 
cultural activities will be seriously affected 

The rivers which are common to several provinces 
of the Indian Union and East Bengal cai only be deve 
loped on a federal or international basis These rivers 
must be nationalized and suitable fishery conservation 
measures adopted 

Estuarine Fisheries —The only estuarine areas 
of W Bengal are those located within the Basirhat 
and Namkhana Ranges of the 24 Parganas Unfor 
tunately, they were not of very great importance m 
Bengal and I did not survey them properly For the 
development of these fisheries, refrigeration and quids 
transport are two most essertial requisites and it is 
gratifying to note that the provincial budget for 1040* 
50 oontains a proviaior for tne supply of power craft 
to the existing trade for quick transport of fish 1 
have not seen the scheme but presume that equal atten- 
tion has been paid to the supply of ice for refrigeration 
purposes. 
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foreshore Fxshems —The chief centres of marine 
fisheries in W Bengal are the Moore and Fraserganj 
Islands near the month of the Hooghly in the 24 Parga 
nas and the Contai Ooast with principle fishing centres 
at Jalda, Samdraput, Junput and Kalagaohia I 
hare not personally studied the fisheries of the Moore 
and Fraserganj Islands, but if they are comparable in 
any way to those of the Dubla Island at the mouth of 
the Passur River, then the following development 
measures for their fuller utilization could be suggested 

1 Arrangement for refrigeration, crushed ice in the 
first instanoe, and quick transport of quality fish for 
the Caloutta market 

2 Improvement in the methods of fish processing 
by the introduction of salt curing, drying on raised 
platforms, etc 

3 Utilization of waste fish and fish wastes m de 
velopmg by produot industries on the spot 

As regards marine fisheries of the Contai Coast, 

I am fairly well familiar with them and would suggest 
the following phased programme for their development 

Phase 1 —Improvement of the existing fishing 
methods by the supply of fishermen consumer goods 
towing out boats to the fishing grounds, use of ‘Ducks 
for landing catches , supply of ice in sufficient quantities 
grading of fish , ensuring utilization of quality fish for 
table either looally or in the Kharagpur and Calcutta 
Markets , salt-curing of smaller fish , utilization of fish 
wastes and waste fish for the manufacture of fish meal 
or manure and the utilization of shark livers for the 
manufacture of oil 

Phase 2 —Introduction of larger power vessels 
as tugs and mother vessels, for taking out fishing boa 
beyond the limits of inshore fisheries, development of 
fishery Co operatives and provision of up to date 
marketing facilities for green and dried fish and other 
fishery products 

Phase 3—Employment of small power fishing 
vessels in conduction with mother or factory ships, 
the latter for the treatment of the produce on the spot, 
for the safety of the fishermen and for enabling fisher 
men to stay away from their home for some days 

Phase 4 —Deep-sea fishing with drift and seine 
nets, trolling (not trawling) and long line fishing 

I cannot say how long will each phase last, be 
cause that will largely depend on the administrative “ 
ability of the personnel and the knowledge, earnest 
ness and industry of the technical staff employed 
Of one thing I am oertain m my mind that evolutio 
nary changes, as represented in the above phased pro¬ 
gramme, will have far more chances of success m the 
background of the economy of the operatives and the 
preferences of the people than any revolutionary in¬ 
novations Short ciiouiting of the evolutionary pro 
gramme may be possible within limits but any marked 
deviation m ay result w senofts failures * 


Fish Sufjplv Pboblems 

The fisheries resources of Weste n Bengal, though 
perhaps inadequate for the needs of its people, are 
fauly vaned and extensive and are capable of great 
expansion through well planned economic develop¬ 
ment schemes At the very outset, it must be borne 
m mind that the fish supply problems of West Bengal 
are two fold Caloutta and the neighbouring indus¬ 
trial areas with high purchasing power and rural Ben¬ 
gal with peasant eoonomy ana very low purchasing 
powei We shall not be serving Bengal faithfully 
unless we bear m mind both the problems simulta¬ 
neously I am, howover, aware that the solution of 
the Calcutta problem may solve to some extent the 
problem of supply to rural Bengal as a sequence thereof 

Calcutta and the industrial centres in its neigh¬ 
bourhood are cosmopolitan in regard to the eompo 
sition of their population and generally speaking 
their ^Inhabitants are less conservative more literate 
and hold progressive ideas Through a well organi 
zed marketing propaganda many innovations can be 
introduced m these areas On the other hand, the 
rural population is very conservative, particularly 
in the matter of food, less literate and backward so 
far as raodom developments are concerned. The 
utilization of fishery resources must be planned agai 
nst this background 

Leaving alone for the time being the heavy fish 
imports from East Bengal and the neighbouring pro 
vrnoes of the Indian Union, the fish supply position 
of Calcutta can be impioved by the utilization of the 
Salt Lakes fisheries, bhasa badha and paddy field fl 
shenes of the Sunderbans, development of estuarine 
and foreshore fisheries and the utilization of the Bhiels 
Pending these local developments, which may take 
some time, Calcutta should import fish in ice or re¬ 
frigerated holds from the West Coast by arrangements 
with the Governments of Travanoore Cochin and 
Madras All quality fish production along the West 
Coast, after meeting local requirements, should be 
brought to Calcutta I was greatly surprised that 
in the Hong Kong markets, the cheapest fish was the 
Canadian Herring or Htlsa If currency restrictions 
can be overcome, I would certainly like to see Cal¬ 
cutta markets flooded with Canadian H\lsa Now 
Calcutta and other industrial centres are feeding on 
the rural areas where the supply ib already inade¬ 
quate with the result that, in the absence of any other 
high quality body tyiilding and protective food, ill 
health and misery are the lot of the rural population 

So far as the rural areas are ooncerned, the pro¬ 
per development of rolqnd fisheries, particularly pond 
culture, holds the most brilliant prospects Itovi 
dense made Bengal a country full of tanks, ponds and 
bhetlt and made its people like pond fish in preference 
to other varieties It should, therefore, be the duty 
of the administrators and Servants of the oouqtry 
to fully utilize the local resources, and to cater to the 
■ preferences of the people 
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BoTTLB NBOK IK THE UTILISATION or RBSOURCXS 

During my period of office in Bengal, four depart¬ 
ments, besides tne Directorate of Fisheries, were look 
ing after the Various aspects of the Provincial fisheries, 
namely (») Revenue Department, which provided 
fands for the rehabilitation of fishermen and improve 
ment of tanks, looked after the management of Khan 
Mahil fisheries ai d settled legal aspects of the utili 
cation of land (paddy cultivation or fish culture) etc , 
(t») Industries Department helped in the procurement 
and distribution of fishermen consumer goods, fm) 
Go operative Department, worked among fishermen 
to organize them into effective units for production 
and marketing of fish and distribution of consumer 
goods and (at) Irrigation Department, that owned 
a large number of canal and bhtel fisheries, looked 
after the sale of fisheries rights in the waterways of 
the province Though for fish supplies the Dirccto 
Tate of Fisheries was always held responsible for all 
acts of omission and commission, the position behind 
the scenes was lack of proper perspective and co-ordi 
nation between the various Departments of the same 
Government, with the result that much energv was 
dissipated m commonplace bickerings and very little 
came out of the pooled resources of all those depart 
ments While attending Departmental Committees 
and Conferences, I was always reminded of the die 
turn of the late Dr N Annand&le He was of the opi 
nion that the wisdom of a Committee is loss than that 
of its least intelligent member We all know by now 
that compromises have never paved the way to any 
big Buooess but only help to postpone decisions on 
matters of vital importance I do sincerely hope that, 
with the advent of peoples’ Government, these are 
things of the past, though 1 have my apprehensions 
because prejudices and jealousies take a long time for 
their eradication The first bottle neck for the pro 
per utilization of fishery resources is, therefore, lack 
of co ordination and so long as officials do not give 
up “Departmental views” and learn to face the pio 
blems as a whole, much progress cannot be made 

For any development plan, there are three essen 
£ial requisites, t e , Men, Material and Money lTiesc 
essentials are arranged in order of priority Are 
there suitably qualified men available in the province 
for taking charge of development plans? So far as 
I am aware, they are very few It is obvious, there 
fore, that training of personnel is priority No 1 in 
our plans of fisheries development I must make it 
olear here that for developing natural resources, out 
iide experts can be of little value and that experience 
Of persons with knowledge of local conditions is most 
Essential Unless we have practical men on the scene 
the question of material required for our development 
blans does not arise, as investment* made in materials 
m the absence of knowledgable persons to use them 
ten be written off straight away The question of 
inoney, to which highest priority is paid at present, 
Is of very minor importance When you have prao 


tkal men who know precisely what equipment is re- 

5 tailed, the results are bound to be encouraging right- 
rom the beginning and the public will then not heei 
tate to invest in fisheries development Most of the 
major schemes would be taker up as Public Liability 
Concerns, partly with Government funds and partly 
with public funds Taking everything into considera¬ 
tion, the secord bottle neok is the lack of trained and 
experience'! pernor nel 

In my opinion, a lasting and nation wide deve¬ 
lopment of fisheries in Western Bengal must be a slow 
and giadual process of the evolutionary type, in which 
training and experience of the personnel actually en 
gaged in research and development will be our greatest 
assets Any hurried, spectacular measures, euoh 
as trawling experiment of the ‘Golden Crown” or 
training of students in American Shad Fisheries and 
Central European Carp Culture Industry, are bound 
to fail os they hod already foiled not in the very dis¬ 
tant past Large schemes designed to bring the pro¬ 
duce of the seas into Indian markets and to habituate 
the people to oat unfamiliar fishes will take years to 
complete From the short term point of view, it is 
necessary to cany out a large number of smaller, less 
ambitious, but economically Bound projects which 
will in the aggregate increase production considerably 
It is extremely unfortunate that while big schemes 
are being readily financed adequate money for smal 
ler, but highly productive schemes, is usually not forth 
coming This mental outlook with xegard to the fi¬ 
nancing of schemes is the third bottle neok to be tac 
kled 


Conclusion 

Ip conclusion, mav I quote the concluding para- 
giaph of Sir P M Khareghat’s communication to the 
Times of India Bombay, dated 14 2 4# on “Failuie 
of Food Drive ’ wherein he stated 

in short agricultural production con only be In 
l reused if a number of different measures are adopted 
with energy and the necessary requisites for carrying 
them out are made available by Government of India 
There m no magic wand that can be waved for increasing 
output It will not be achieved merely by talking and 
planning It will entail bard and laborious work by the 
agru ultimata and by those who have to guide them It will 
require a laige expenditure of money and materials It 
will need a far sighted policy by Government giving ae 
curity to the producer to ensure his wholehearted co 
operation and joint working by all the departments of 
the Government concerned Food production has not 
increased because these requisites have not been available 
It is now up to Government to make them available Will 
they do eoT” 

The same applies pan pauu to fisheries produc¬ 
tion in Western Bengal Our valuable resouroes, 
m spite of talking and planning for years, still wah 
utilisation to feed the common man so as to raise his 
nutritional standard and to make him healthy and 
strong 
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r THE Government Botanic Garden of Mysore 
4 is situated in Bangalore It is popularly called 
LaUBagh (Red Garden) This name was originally 
given to the garden, about 200 years ago, by Haidar 
Ah due to its profusion Of red roses and other red 
flowers The early history of this garden is some 
what obscure and fragmentary During the past 
few months, the writer made some studies on this sub 
jeot, and the information obtained appears to be both 
valuable and interesting It is proposed here to pro 
sent an account of the early history of this gaiden 
from its beginning up to the end of the nineteenth 
century 

The city of Bangalore was established by the efforts 
of one Kempe Gowda aH early as 1537 He built a 
mud fort and, at some distances from it, four watch 
towers (Mantaps) were erected m four cardinal duec 
tions 1 The eastern tower is now situated within 
the present compound of the garden 

Haidar All, originally a Pathan soldier in the 
Mysore Army, came to power by gradual stages about 
the year 1760 and usurped the throne of Mysore 
It is Btated that he selected a spot (later developed 
into the present garden) east of the fort for the pur 
pose of an orohard and royal garden 1 By that time 
there were already one or two royal gardens m exis 
tence in the State, eg , (a) Khan Bagh at feira, esta 
blished during the time of Dilwarkhan, the Moghul 
Emperors represehtative in the South, and (b) Rida 
nore garden, often referred to as * a garden equal to 
the gardens of Paradise —the pleasure garden of tin 
Hindu Ram of Bidanore Haidar All, having Mo 
ghul tastes, planned Lai Bagh principally on the model 
of the garden at Sira Ho imported plants from Delhi 
Lahore and Multan Separate plots were set apart 
for different kinds of fruit plants like pomegranates 
and figs, and others for flowers * 

Tippu Sultan, the son of Haidar All improved 
the garden Two old mango trees, said to have been 
planted during his regime can be seen in the garden 
He maintained a regular garden establishment The 
head man m charge of the garden was called ‘ Earoga 
Two * Darogae” (father and son) were m charge of the 
garden successively Incidentally the designation 
Daroga ” is still in use in the palace garden establi 
shment of His Highness the Maharaja of Mysore 

A small tank on the southern end of the garden 
was originally the main source of water supply Wa 
ter was conveyed to the garden from this tank along 
an open ditch Three additional wells were dug du 
ring the time of Tippu Sultan, and water was lifted 
in big leather drums with the help of bullocks ( Ka- 
jnfls)* This Water also was used ftr irrigation 


After the end of Tippu Sultan s reign in 17109 
the garden passed into the management of a retued 
Englishman, named Major Waugh, and rcirained as 
his private property till 1819 He showed great zeal 
in tho improvement of the garden and in the intro 
duction of exotic plants In tho same year, he made 
a gift of the garden to the MarquiB of Hastings, at 
that time Governor Geneial of British India in Cal 
cutta Most probably the matter was refencd to Dr 
Nathaniel Wallich (the then Superintendent of the 
Bengal Presidency Botanic Garden) who by way of 
recommending tho acceptance of this garden as a 
branch of Bengal Presidency Botanio Garden wrote 

The garden in question at Bangalore has been for a non 
niriorable time known to ine from my correspondents both 
at that and other stations to the Houth of Ganjam as affording 
a striking instance of the practicability of bringing the fruits 
of Europe to complete perfection in this country under a hap¬ 
py combination of favourable localities of soil and climate 
when aided by such efforts of zeal skill and indefatigable per 
severance as those which have distinguished the useful labours 
of Major Waugh Some recent communications of seeds from 
thence have further tended to corroborate me in the convift 
tion that the climate of Mysore is eminently suited to purposes 
of horticulture and for that reason might, with the fairest pros¬ 
pects of ultimate success be made subservient to a very neat 
desideratum in this east of the world that of an intennediate 
nursery or depot for the introduction and acclimatising of the 
fruit trees of England 

The garden was accepted by the Governor General, 
who communicated to the Madras Government the 
following * that Major Waugh s gaiden might in con 
neotion with the Honourable Company s Botanical 
Garden established m this Presidency be rendered 
of great public advantage as an mteimediate nur¬ 
sery for introducing and acclimatising in India, the 
trees and plants of Europe and China * The garden 
thus became a property of the East India Company 
and remained so, as a branch of the Bengal Presidency 
Botanic Gaiden till 1831 In that year it was han 
ded over to the management of the Chief Commissioner 
of Mysore and remained under his general supervision 
till 1839 For a short period of about three years 
(183Q 42), the garden was in the hands of the newjy 
formed Agri Horticultural Society of Mysore, but 
unfortunately this body did not continue beyond 1842, 
and the supervision reverted to the Chief Ccmnus 
sioner 

For the next fourteen years (1842-1856) the gar¬ 
den pasted through its darkest period No improve 
ment of any sort was made during this time and the 
arden was somehow kept accessible to the public 
y the occasional cutting down of weeds and grasses 
by convict labour which was employed to give the paths 
an occasional sweeping 
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In the year 1856, Dr Cleghorn* along with one 
Mr Jeffrey, then Superintendent of the Madras Agn- 
Hortioultural Society a Garden, conferred with Sir 
Mark Cubbon, about establishing a botanic garden 
in the State The Chief Commissioner, who was inter 
ested id the development of horticulture in the State, 
welcomed the idea Lai Bagh was selected as the gar 
den best suited for such purpose * It was thus made 
the Government Botanic Garden and entirely a Go 
vernment establishment in August 1856 ** 

Immediate action was taken to set the garden 
right Dr Cleghorn wrote a letter of request to Sir 
William Hooker, Director of the Royal Botanic Gar 
dens, Kew, to select a superintendent for the garden 
Pending the arrival of a superintendent a maxstry 
(head gardener), by name Heera Lai, was appointed 
on Rs 25/ per month and placed in the garden to car 
ry out certain work under the instruction of Dr Cleg 
horn A committee, consisting of the sooretary to 
the chief commissioner the superintendent of Banga 
lore division and Dr Kirkpatrick, was set up to take 
measures to proserce all the more interesting botanic 
specimens and to make the grounds attractive In 
two years a great deal of work was done, the drives 
were broadened and gravelled, a dwelling cottage and 
office for the superintendent was constructed in the 
garden and th'e garden compound wall was erected 

On Sir William Hookor s recommendation Mr 
William New was appointed as the first superinten 
dent of the garden and he assumed the charge on 10th 
April, 1858 In his letters to Kew, he wrote there 
is no one who takes any great Bhare in the manage 
inent of the garden in Dr Cleghorn s absence, but 
when anything is wanted, it is obtained by applying 
to Capt Cunningham General Cubbon s Secretary, 
Dr Kirkpatrick looks over the accounts, and any new 
road or walk is executed under the superintendence 
of Capt Puckles of the public works department at 
present there are employed for watering clean 
ing, and garden work 16 men, with a manAry as he is 
called, over them 

Now began the organised introduction of plants 
into the botanic garden and maintained exchange 
of plants with other institutes in India and abroad 
In the summary of his report for 1858 59, he has given 
an account of fruit plants (apples, pears etc ) received 
from the garden of Ootacamund, and seeds and plants 
from Sir William Hooker, along with other details of 
improvements such as the addition of three more wells, 
the bnek lining of the open ditch, the formation of a 
walk on the tank bund, the grafting of fruit trees and 

*Dr Cleghorn was the Chief Conaen star of forests in Mad 
raa Presidency and Superintendent of Botanic Garden in 
South India. He was appointed in 18W to the offioe of bota- 
nioel advisor to the Government of Mysore under the Chief 

*'Unfortunately the year of origin of this garden is quo- 
tad by mistake, as 1874 m the Brooklyn Botanic Garden Re¬ 
cord, 87 SM, (IMS). Evidently the information received 
by them from India on this point was wrong 


other works done m the garden * Dr Cleghorn in hi* 
Memorandum on the Government Gard n of Ortaca 
mund, on the 6th August 1857, wrote “A complete 
set of fruit trees is about to be supplied to the Banga¬ 
lore Gaiden, from which, by reason of its cebtral pon 
turn and cheaper carriage, I expect there will be a 
most abundant distribution of valuable prcdpctions 
radiating over the country * A few of the Austra¬ 
lian Eucalypti, planted by New, just behind the tank 
bund and the drive, are still growing well in the gaiden 
These trees are approximately ninety years old 

Durmg New s supenntendentship a library of 
horticultural books was started and on the sugges¬ 
tion of Dr Cleghorn, he prepared for the first time 
a complete list of plants found in the garden Ihe 
list was communicated to the Botanic Society of Edm 
burgh in the year 1861 It was published in 1881 10 
and republished in 1863 11 

On the expiry of the term of New, Mr A A 
Black, from Kew, succeeded him, m January 1864 
Black gave an account of various plants received from 
Dr Cleghorn, Dr Kirkpatrick, and Capt Puck^e 
in his report 1864 11 From 1864 to 1874, 1 am un 
able to find any further* record or information, little 
improvement worth recording was undertaken during 
this period 

J Cameron took charge of the garden in the year 
1874 The official supervision of the garden remained 
under the Chief Commissioner till 1881, after which 
the management came under the Government of His 
Highness Chamaraja Wodeyer, the Maharaja of My 
sore He gave a reception to the late King George V 
m the garden and he laid the foundation for the 
‘Albert Victor Conservatory on November 28th, 
1889 

Under the State Government the area of the gar 
den was increased From the original area of about 
forty five acres at which it remained till 1881, the 
garden area was more than doubled at the clone of the 
century In the year 1889 thirty acres of new ground, 
on the eastern side, were added to the garden In 
the year 1892, thirteen acres, including the watch 
tower (JUantap rock), were added The rook com 
mands a fine vjew of the garden and the city, being 
one of the highest points in Bangalore In the year 
1894, some more land (about 9^ acres) round the man 
tap rook was acquired, and thus, the area became 
approximately one hundred acres at the close of the 
nineteenth oentury In the year 1891, a new iron 
gate (now the main gate) was erected 

Cameron could be regarded a* the life and soul* 
of the Government Botanic Garden at Bangalore from 
1874 to 1908 The services he rendered to horticul¬ 
ture in Mysore ale too numerous to be listed here. 
His name is particularly associated with the intro¬ 
duction of useful plants not only to the garden, but 
also to the State His letters to Kew are interesting 
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and valuable and reveal hia zeal for ennohing the col 
lection of plant* of economic value to the State lit 
collected a large number of drawings, and local names 
of hundreds of plants He retired in 1608, leaving 
behind him many valuable records * 


•In the preparation of the above note I received consult ruble 
help from Dr D Chatterjee of the Indian Agricultural Research 
Institute New Delhi and Mr H S Marshall of the R, >al 
Botanic Gardens, Kew, to whom I wished to record my deep 
gratitude 
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IN his studies on the distribution of forest vegeta 
* tion m relation to mam geological features m the 
Namital district, U P , Smythies (1910, p 242) con 
eluded that ‘the geology of the tract is a predominant 
factor m the distribution of forest types ’ While accept 
ing this thesis to be applicable only m Furope and not 
M India, ChaYnpion (1920, p 164) stated that m India 
“a vast amount still remains to be done in this very 
interesting line of investigation, and that we will 
hope that when we have our own ecologist he will Ik. 
able to give us further information ” 

These publications have just come to my notico 
and I take this opportunity to record my observations 
in support of Smythies conclusions and draw atten 
tion to the fundamental i elation between plants and 
geology 

The underlying rock governs the growth and 
distribution of vegetation at the surface in two ways 
(1) by presence or absence of mineral elements and (2) 
by structural variations in the body of tho rock, vis 
dap versus scarp Blope 

(1) The effect of underlying lithology on distn 
button of forest communities has long been appretia 
ted both in this country and m Europe The earliest 
known work m this country* is by a distinguished g«*o 
legist, Mr C S Middlemiss (1890), who has shown the 
relation between geology and forest distribution 
Middlemiss’ observations are in close agreement with 
that of Smythies and my own observations in the Dun 
valley (1949f) 

Middlemiss states that 1 the following generalisations 
seem to hold to a certain extent; though numberless modidca 
tioos, dependant on those natural and mom superficial causes 
which I need sot stop to mention have great prominence 

(1) “The northern limit of the Tertiary tone is practically 
the limit of the sat tree, and therefore of the reserved forests 
of this region This geological boundary is a very important 
and marked one, and seems to have a real and direct effect 
on the prevailing forest spscdss" 

• Published With the permission of the Prfmdent. F R I. 
Defers Don. 
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(2) Tho middle Siwalik sand rook generally forms low 
undulating country, and towards the plains supports a misoql 
laneous jungle 

(3) Wherever tho dip of the strata is low, 10° to 80*, 
and down hill (which generally coincides with a northern aspect), 
the sal tree hss flourished far above any other tree 

(4) All escarpments and sloping country, with dips 
towards the hill support a miscellaneous jungle 

(6) All surface gravels, dry nver beds and single 
islands which are constantly liable to change to being washed 
away and re made lower down, only support the Khatr, the 
ttssoo or shmham and sometimes bamboos (pp 13 14) 

The distribution of different types of forests that 
I have recently studied in tho Dun valley at Lachi- 
wala, Thano, Maidan, Kansrao and Asarori fits in fa 
vourably with the scheme suggested by Middlemiss 
and Smythies’ observations in the District of Namital 
and extend the applicability of this relationship to 
other areas 

Troup (1910) found that in the Western Hima¬ 
layas Chir pme communities are mostly confined to 
quartzite rocks and the blue pme occurs on mica sch 
ists My observations (Pun, I949e) in the Parbatti 
valley Kulu agree with those of Troup (1916, 1921) 
and these two pinos are found closely associated with 
these two types of rock 

Although, chir pine occupies a lower elevational 
zone than the blue pme, 1 found innumerable instances 
m Kulu where it occurred at higher altitudes than the 
blue pme and Deodar Troup (loc ci t) has given simi¬ 
lar examples of chir pme occurring on quartzite above 
the zone of the blue pme in the Tirthan valley, Kulb 

Deodar occurs mostly on phyllites and shales 
and on flood plain deposits of a clayey nature, both 
in the Be as and Parbatti valleys The absence of the 
chir pine from the Beas valley where the chief rock 
is mica schist shows clearly the dependance of this 
species m the Western Himalayas on quartzite format 
tyons Similarly, chir pme is characteristic of quart- 
>«te rocks in Chakrata forests (Troup, loo cut) h a 
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addition to quartzite formations the ohir pme occurs 
abundantly on Siwalik sandstones and conglomerates 
and as it will be shown below these rocks resemble 
quartzite in having low amounts of calcium 

In my paper on the conifer forests of the Kulu 
Himalayas to be published shortly 1 have described 
in detail many examples showing intimate relation 
ship between rock type and forest type To antici 
pate these results silver fir forests are chiefly confined 
in these valleys to glacial moraines at high altitudes 
usually above 9/500 ft but in the Kashmir valley 
pure fir forests have been found at as low elevations 
as 6 000 ft on moraines (Sher Singh 1948) Tho 
blue pine ascends from 4000 ft to upper limit of tret 
vegetation on floodplain deposits of a sandy nature 
and on soarp slopes of mica schists thus occurring 
above the elevational zone of the so called high level 
species Evidence has also been presented to show 
in the same paper that tho distribution of such coni 
fers in the Western Himalayas is not governed by 
altitude alone as it is commonly believed but the fun 
damental effect of the underlying rock on their dis 
tnbution has been masked by the effects of large al 
titudinal differences that are met with in this region 
TheBe observations are in agreement with the follow 
ing remarks of Smythics (lor, at p 240) Ip these 
older rocks, there are huge differences of altitude so 
that the effects of differences of height to a gieat ex 
tent mask the effects of rock types 

The intimate dependence of forest type on rock 
type m Europe ih reflected m such names as Beech 
forests of Chalk Health pme country of Sands and 
Sandstones, Oak forests of the Weald clay Ash 
woods of Limestone, and Limestone scrub (see 
Tansley 1011) My studies (Pun 1949a 1049b) 

on the vegetation of the London basin and in moun 
tainous oountry North of Fngland bav e clearly shown 
that forest vegetation in all phases of its existence 
vtz , colonising, developmental and successional is 
intimately related to tho surface geology of the coun 
try In the ml forests of the Dun valley tho occur 
renoe of a similar relationship between the vegetation 
and rock types has already been pointed out A simi 
lar relationship in the Hoahiarpur Siwaliks shown by 
me (Pun, 1949d) may also be mentioned 

The examples given here are by no moans all that 
can be given in suppoit of Smythies thesis but they 
are typical illustrations to show that lithology of the 
underlying rook has one of the most powerful effects 
on the growth and distribution of forest vegetation 
It may be stated here that in emphasizing this rela 
tionship between vegetation and rooks the effect of 
other factors, e g climatic biotic or historical is not 
lost sight of As a matter of fact, vegetation is the 
cumulative result of all the ecological factors, of which 
geological, is perhaps of the greatest importance 
ft is the of this note to show that geological fac 
tor is the master factor and its Btudy is of the vital 
importance for silvicultural research 

Of all the mineral elements present m rocks Cal 
dura is, perhaps, of great importance for plant growth, 


ainoe nearly 20 60% of the mineral matter mobilized 
by trees is Calcium oxide Other bases are also im 
portant but the influence of Calcium is known to out¬ 
weigh that of all other bases combined It, there 
fore seems that the relation between plant and rook 
is fundamentally the relation between Calcium eon 
tent of the rock and Calcium requirements of the plant 

To explain this point further it is necessary to 
examine the Caloium content of various rock types 
and plants growing on them In the Kulu Himala 
yas quartzite rock has nil to low percentage of Cal 
cium, oxide while 6 10% is present in mica schists 
and the amount of Cao is still greater m phylhtes 
The percentage of Cao in leaf samples of a few plant 
species growing on these rock types is given below 


Species 

1 Ptnu» Umgifolut 

2 Ft nus r reelm 
1 Cedru* deodara 

4 Qurrcwt Mmeoarptfolta 
6 Abuts icebbumu 

6 Querent dtkUata 

7 Qutrcu * xncana 

8 Ptc«t 


Percentage of Cao in fresh 
leaves on dry basis* 

0 B0O 
0 082 
1 208 
1 679 
1 590 

1 069 

• 2 004 

2 °40 


•Average of two determinations which hsve been kindly made 
by Mr A C Gupta, my research assistant 


It will be seen that the ohir pine community with 
the minimum requirements of Cao occurs abundantly 
(in colonizing stages) only on quartzite foimations, 
while communities with greater requirements occupy 
schists and phylhtes Both during colonization os 
well as development vegetation is influenced by Cal 
cium in the rock and the amount of Cao in rocks 
basically determines the typo of plants that JwiU (grow 
on them 


Tho availability of mmeiole for plant growth, 
tends to vaiy in a single bed in accordance with posi 
tion on dip and scarp respectively (fig 1) Mineral 



water will seep through the strata in the direction of 
the dip and scarp slope will thus become greatly lea¬ 
ched The dip slope, on the other band, will swmiin 
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enriched by continually reoemng seepage waters from 
other toeas Thus, in strike valleys the two sides will 
always have different amounts of available bases and 
will consequently bear different types of vegetation 
An example of suoh a valley is shown in fig 2 The 

Ng Looking S£ 

SW 



scarp slope of quartzite in Kasol valley is either bare 
of tree vegetation or bears scattered trees of Ptntw 
longifolta On the dip slope there occurs the blue 
pme community with Quercus incana. Rhododendron 
arboreum and Carptnus sp, trees of Cedrus deodnra 
are present on alluvium that is overlying the solid work 


The Long Sleddale valley in the English l^ako Die 
triot {Pun, 1949b) is another example of a stnke valley 
where the vegetation on tho two sides is related to di 
fferenoes in nature of the slope Dip slope of tho slaty 
rock is occupied by ash oak hazel community, while 
oak or oak-birch community oocurs on the scarp slojie 

The author has found similar relationship m nu 
merous valleys at Box Hill where on scarp slope of the 
chalk yew beech and ash box communities woro found 
and the dip slopes were occupied by oak birch beech 
communities (Pun, 1949a) 


In valleys which are carved m or against the di 
rection of the dip of the strata mineral conditions as 
well as vegetation types on both sides will be similar 
as is shown m fig 3 The two sides in the Parbatti 
valley between Jan and Kasol are scarp faces of the 
quartzite formation and, therefore, bear non exacting 
community of the chir pme Local variations that 
may occur due to the presenoe of surface deposits on 
the rook need not hide the true relationship sketched 
above 


The two sides m the Parbatti valley are not geo 
logical scarp but for purposes of mineral relations and 
plant growth their properties are similar to true scarps 
SitcriJnrlv there occur m Nature dip faces on scarp slope 
Wd m favourable 1 locality factors tffus created species 


or communities characteristic of dip slope may be 
found in small patches on the scarp slope To an 
Ecologist, therefore, tho name “physiological scarp” 
or * physiological dip” may, perhaps, be more appro¬ 
priate for such cases As far as their growth is con¬ 
cerned plants do not follow strictly geological scarp 
or dip but they occur in certain physio ecological con¬ 
ditions that are provided by Buch localities Exam¬ 
ples of “physiological dip” were seen in the Grahan 
valley 

Looking SW 



In addition to distribution the succession of ve¬ 
getation is also governed by structural variations in 
the body of thp rock For example the chir pme com¬ 
munity on the searp slope of quartzite will remain 
m a serai stage, while on the dip slope it quickly pro¬ 
gresses to Kail or pme oak community Depending 
upon tho amount of available minerals in rocks and 
climatic conditions scarp slopes usually bear pioneer 
communities which tend to remain in soral stages, 
while on dip slopes plant communities generally pro¬ 
gress to climax types This relation has been found 
everywhere in the Kulu Himalayas but further data 
is required from other areas to generalise it 

Similar relationship between forest communi 
ties and structural geology has been shown to exist 
in Europe (Pun, loc ext) and it may be pertinent to 
conclude that lithology and structural features of the 
underlying nick are tho predominant factors gover 
rung the distribution, development and succession of 
forest communities 

The importance of this fundamental relation¬ 
ship between forest communities and rock is obvkms 
for successful forestry and silviculture On scarp 
slopes of quartzite formations which bear only serai 
community of the chir pine, it will merely be waste 
of time and energy attempting the planting of Kail 
or Deodar On the other hand, planting of these spe¬ 
cies in chir community on dip slope will be beneficial 
and result in accelerating the progress of succession 
to climax Deodar forests Smythies (loc ett ) exam 
pies regarding planting of various species on rocks 
moot suited to them oould be multiplied to any extent, 
bat this should be sufficient to show that this know¬ 
ledge is of great vpv m planned scientific fprpstry 
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Thus, it may be concluded that for successful Pun, G S Surface 

v i a j _ In th» T/mrtnn 


silviculture (Pun, 1048, 1049c), or land conservation 
(Pun, 1949d) the fundamental relationship between 
forest communities and rocks is of vital importance 


In the London Basin 7 ', Pror Ini Set. Cong Allahabad, 
1940s , The ash-oak woods of the English Lake Dietrlot”, 
Jour Ind Bo* Soe, 28 1949b, *Tbe historical factor 
and its application to Forest Ecology, Ibid, 1949c; 
‘ The ecology of erosion and landslips Joum Ind Oeogr 
Soe 1949d The Conifers of the Kulu Himalayas’, 
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DEVELOPMENT OF INTERNAL COMBUSTION ENGINES IN INDIA 

P HRINIVASAN 

INDIAN INSTITUTE OF SCIENCE, BANGALORE 

number of plans have been drawn up for the eoono In the matter of maritime activities our country 


** mic development of our country All these plans 
provide for improved agriculture, better irrigation 
greater road and rail mileage, higher shipping tonnage, 
and a bigger expansion of aviation Emphasis has 
been laid on the development of power from river valley 
projects, on ameliorative measures involving huge 
programmes of civil construction, and, m general, for 
rapid industrialization 

A glance at the chart m the appendix will show 
that internal combustion engines find applications 
in all the above endeavours For instance, when the 
planners envisage doubling the road mileage tho number 
of automobiles on road will more than double itHelf 
Conversely, when more automobiles are produced which 
means more auto engines, a greater road mileage will 
be required In this way most economic activities are 
interdependent, and a development in one field will 
necessarily mean a parallel development m the allied 
field 

With tho industrialization of the country there 
will be an increase in tho volume of production result 
ing m a large movement of raw materials and fihished 
goods This will have to be met with by adequate 
provision for road transport services The truck 
being the ideal vehicle for short distanoe transport, 
a greater number of them will have to go on the road 

Though the railways have been supposed to be 
highly developed the route mileage is not at all coraen 
surate with the size of the country, and the position 
of locomotives is for from satisfactory In the ex¬ 
pansion and mprovement of railways tho prospects 
of Diesel traction which has made rapid strides m the 
USA and the Continent must be explored, more parti 
cularly, where long distances have to be traversed and 
where water and coal are scarce* 


possesses only a small fraction of the world shipping 
tonnage The need to develop the smaller classes of 
shipping for coastal and inland waterways is urgent 
In this class of shipping the I C engine has become 
supreme having completely ousted the Bteam engine 
from competition 

Civil aviation which is making phenomenal progress 
needs engines in large numbers to fly more passengers 
and carry greater freight every year 

The 1 C engine has made inroads even to non- 
transport endeavours and in recent years has completely 
revolutionized agriculture, the biggest of industries 
in the United States, Russia, and the United Kingdom 
America, the pioneer in the application of the gasolene 
power to tho farm, is to day in a position to dictate food 
policies all the world over The need to apply IC- 
power to agriculture arises out of the imperatu e neces¬ 
sity to improve food production in order to stop the 
subsidy on imports which is mounting to astronomical 
figures 

The colossal schemes of power development from 
river valley projeots depend on the construction of 
high dams The flow of prosperity from cities to 
villages depends on a net work of national high ways 
The contentment of workers in industries depends on 
launching huge schemes of labour housing Thus 
the amount of civil construction jobs to be taken on 
hand is really enormous If the results are to be quick 
and efficient the part the I C engines will have to play 
in these giant schemes will be undoubtedly vital Hence 
the necessity to improve the index which is relatively 
very low, namely the I C horse power developed per 
capita 

In any scheme of developing internal combustion 
power in Indio certain special features of the industry 
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have to be kept m view The IC engine, as seen in 
Table I, is an assemblage of main components aocos 
sortes, and standard parts The engine builder or 
assembler, as he may be more appropriately called 
manufactures only the main components and depends 
on sub-oontraotors for accessories and standard parts 
Each one of the items listed under the sub contractors 
has in recent times assumed the dignity of a separate 
industry The Table shows clearly to what extent 
sub contracting is carried on m engine manufacture 


but they have this in common, they have not just 
talked about what should be done they have coope 
rated and done it 

Cooperation or team work m industry is nowhero 
better exemplified than m the case of I C engine manu 
facture Consider an engine builder say Pratt & 
Whitney who aro sub contractors to a firm of aircraft 
builders But Pratt & Whitneys depend upon Bendix 
Stromberg Bosch Scintilla, Eclipse Lodge and other 


TABLE I 


I C Engikr Break Down 


System 

Mam Fngine 
Component 

Accessories or 
Proprietory Parte 

Induction 

System 

Manifolds 

Super Chargers 

Air Cleaners 

Fuel 

System 


Injectors A Injection 

P it p Petrol Pump Fuel 
Filters Carburetters, 

Piping Cocks Small 

Valves Fuel Tanks Fuel 
Gauges 

Ignition 

System 


Magnetos Sparking Plugs 

Coils Distributors Genera 
tors Batteries Switches 

Cables 

Exhaust 

System 

Manifolds Silencers 

Piping 

Principal 

Components 

Cylinder Blocks Cylinder 
Heads Cylinder Barrels 
Cylinder Hold Down Bolts 
Crankcailo Crankshaft Cams 
haft Connecting Rod Con 
nectmg Rod Bolt Timing 
Gear Flv Wheel Prop Re 
du tion Gear Balance Masses 
Dynamic Balancers Rocker 
Arms Valves Valvo Springs 
Valve Seating 

Pistons Piston Pm 

Piston Ring Ball and Roller 
Bean gs Split and B ish 
Bearings Cylinder liner 

Lubrication 

System 


Relief Valves Oil Punipe Oil 
(leaner* Oil Piping Oil 

Cooling 

System 


Fans Ian Belt Water Pumps 
Radiators Rubber Hose Con 
neotion Hose Clips Thermos 
tats Dash Heat Indicators 

Power A Speed 
Control 

Engine Controls 

Governors Instsuments 

Starting 

System 

Hand Starters 

Starting Motors. 


Standard Parts 


Bolts Clips 
(-ounter Weights 
Dowels Ferrulee 
Flanges Gaskets 
Gears Keys I rners 
Loekw re Nuts 
Rivets Spacers 
Screws Sleeves 
Shuns Springs 
Studs Washers 
pins 


If any one link in this chain of industries is oonsi 
dered its existence is found to be associated with several 
broad fields of activity design, manufacture inspection 
supply of accessories, testing, development, sales mstal 
lation, operation maintenance, and last but not the 
least the training of personnel ‘As in other fields of 
endeavour the result is the outcome of team work by 
indivjdpftls, differing widely in education and ability , 


propnetery firms to mention only a few for the supply 
of carburetters generators magnetos Btarters and 
spark plugs 

So the I C engine is essentially a product evolved 
out of co-operation of many firms and team work among 
many men The one drawback often pointed out in 
our industrial structure u a lack of tins spirit of wcik 
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ing together There mil be no co-operation between 
man and man in a department, no oo-ordination be¬ 
tween one department and another and absolutely 
no connection between one institution and another 
This state of affairs calls for immediate rectification 
The American prosperity is largely attributed to the 
way in which men have learnt to put their heads and 
hands together in a joint endeavour to surmount a 
difficulty or solve a problem 

The complexity of modern industrial machine, 
where firms of different standing and men of different 
abilities co operate together in the making of a pro 
duct has necessitated the post of a co ordinator-onc who 
always interprets what has been done and organise the 
activities of various bodies The co-ordinator must 
consider the manufacturing process and select the most 
suitable material, he must see that inspection is vigor 
ous enough to justify the stress that is allowed in the 
component part, he must know what parts are available 
from outside firms and how best he could subcontract 
them, he must concern himself with the testing and 
development of the engine, think of installation, mam 
tenance, and operation and keep abreast of develop¬ 
ments elsewhere In all the tasks he requires competent 
staff and proper inspection and testing facilities 

Another aspect which needs special mention 
m connection with lrdustry is the minute attention 
to details that is called for at every stage of manufac 
ture A little oversight lr arranging the fuel pipe 
from the petrol tank to the carburetter, for example, 
may cost the life of many men by the engine failing 
due to vapour lock somewhere in the pipe as shown 
m the diagram Every part in an engmo needs special 
care and nothing goes by default 


Co-operatioh, co-ordination arid attention to de¬ 
tails, the three important components of an engineer 
have to be developed in a large measure if the industry 
has to be built up efficiently 
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Fig 1 Possibility of vapour look is more on the R H 8. 
arrangement than on the L H S 

The present tendency ib to regard the concentration 
of anything at a particular place as necessarily harmful 
The system of sub contracting decentralizes industry, 
makes possible an even distribution of population, 
relieves acute congestion in cities and with attendant 
benefits is a great advantage in terms of defence 
Modern industry has become so specialized and mdivi 
duahstic that it is no longer economical for one firm 
to make all parts reeessaiy for an cngim No firm 
in the world can attempt such a profitless vep 
tuio It is stated that the Indian Cycle industry is 
unable to eompeto with the foreign industry mainly 
because 90% of the cycle parts have to be manufactured 
m one place The days of Robinson Cruso, the jack 
of all trades, have gone These are days cf “put a 


TABLE II 


MATimiACS UflKD IN THIS MANUFACTURE or INTXRNAL COMBUSTION ENG™!! MAIN C OMrONJENTS 


Component 

Chief Stress in 

Service 

Intensity of 
Service 

Cylinder Block 

High Tern Tension and abrasion 

Heavy and Medium 

Cylinder Heads 

High Temp Tension A Bending 

Heavy 

Cylinder Barrel 
Cylinder Bolt 
Crankshaft 

Camshaft 

Tension 

Tension and Bending 

Torsion,Bending, Shock and Vibration 
Lorsion, Abrasion and Bending 

Slight 

Medium 

Heavy 

Heavy 

Connecting Rod 

Connecting Rod Bolt 
Timing Gear 

Fly Wheel 

Compression, Tension, Bending and 
Shock 

Tension Bending A Vibration 

Shear Bending, Abrasion A Noise, 
lansion A Bending 

Heavy 

Medium 

Light 

Light and Medium 

Prop Reduction Gear Shear, Bending, Abrasion and Shock 

Medium 

Valves 

High Temperature, Tension, Shock 
and Abrasion. 

Heavy 

Valve Springs 

Tension, Beading and Surge. 

Light 

Valve Beatings 

High Temp 

Light. 


Material uaed 


Aluminum alloy, Cast Iron Medium car 
bon steel Nirhrom Steel 
Aluminum alloy Caat Iron 


Mild Steel, Caat Iron 
Medium Carbon Steel A Ni Steel 
Ntchrom Steel Alloy Cast Iron 
Cast Steel or Nickel Case Hardened 
Steels 


Ntchrom Steel, Alluminum Alloy, or 
Nickel Steel 
Nicked Steel 
Cast Iron Fibre 

Cast Iron or Medium Carbon Steel 


Chrom Molybdenum Steel or Nickel- 
Chrom Steel 

Chromium-8ilioon Steel, Nickel Ohrom 
Steel, Silicon Molybdinum and Austen 
tio Resisting Steels 

Chrom Vanadium or Manganese Silicon 
Steel, Special Sprmg Steels. 

Chrom Niekel Tungsten, Silioon Steels. 
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penny in a slot and press the button’, 'when the worker 
has only a very small part in the making of a product 

By the system of sub contracting not only can a 
thing be produoed economically but will also facilitate 
the improvement of the product by oonstant research 
It is possible for every few organizations to have re 
search sections where they can think of constantly 
improving their product A manufacturer of only 
piston rings accumulates a wealth of knowledge about 
the materials and performance of the rings and he will 
be m a position to put better rings cverytime in the 
market because his product is hacked by research 
An engine builder cannot compete with him, because 
he cannot devote so much attention to rings only as 
his canvass is wide 

The internal combustion engine industry not only 
helps in the planning for higher living standard but 
will also usher 70 to 80 separate Industrie s all over the 
country thus contributing to the industrial progress 

Leaving the accessories to speciality manufacturers 
the engine builder generally makes the main components 
The name of the components, the chief stress in service 
the materials recommended are given m Table II 
Except certain special steels and aluminum alloys all 
the materials uswl are available in our country With 
the co-operation of the metallurgist it is not difficult 
to got the Bpecial alloys required This co operation 
is readily forthcoming provided the engine builder 
says exactly what he wants of the metallurgist I ho 
Bhadravathi Iron and Steel WorkN supplied special 
forgings of chrome nickel cobalt, and chrome molybdi 
num steel for exhaust and inlet valves required by the 
author for testing purposes India has made good 
strides m ferrous metallurgy during the last decade 
and all the raw materials with the exception of very 
few can be made available 

Having procured the raw material the manufacturer 
converts it into a forging, casting or a fabricated part 
Forgings are preferred to eastings in certain highly stres 
sed parts The fact that a country like America 
possesses only very few forgeB shows that it is a highly 
mechanized and skilled trade which takes a long time 
to build up from a scratch Hence the Government 
should open with its vast resources a central forge 
to supply all types of forge blanks to engine manufac 
turers so that only the best quality material goes in 
engine making Similarly for castings it would bo 
worthwhile to open a oentral foundry with the help 
of the Government so that all the castings can be sup 

£ " sd to industry ate in good condition What is asked 
is only national support and it should not be con 
fused for nationalization 

Such an idea is in harmoty with the professed 
intentions of the Government regarding assistance 
to industries where private enterprise is not readily 
oomiag forth to start ventures of its own accord The 
Government supplying the raw materials will antomati 
bally have virtual oontrol over the whole industry and 
at the game tune there wilt be free scope for private 


enterprise to serve as sub contractors m a number of 
industries already mentioned 

The task of the engine builder who gets the main 
components in the from of semi finished products from 
central forge and foundry consists of three main phases 
(») Material control which oovers all process 
treatment 

(»») Machining and Assembly 
(w) Testing 

Matonala received must be inspected, checked 
and tested They should be properly heat treated 
before machining and passed on to the physical test 
department for the X ray examination to study 
internal conditions 

Assuming satisfactory material control the major 
problem in engine manufacture is machining the parts 
to a high degree of accuracy and giving the required 
high quality finish It is important that all parts must 
be free from tool marks to avoid fatigue on highly 
stressed parts All steel parts have to be subjected 
to Magnaflux inspection for orack and chalk test is to 
be applied to all principal alloy castings and forgings 
It is necessary that the forgings must be machined in 
relation to gram flow established by laboratory sample 
stamping and all case hardened parts rechecked after 
grinding 

As far as machining is concerned the engine compo 
nents can de divided into three main groups 

Group I Large items containing a number of machin 
mg hours In this category are crank case, cylinder 
block, crank shaft, super charger 
Group II Parts of which a numlier off are required 
per engine In this category are connecting rods, 
valves or sleeves, valve gear, driving units 
Group III Small parts of which only one is required 
per engine 

For mass manufacture, line or group production 
is the only method to be considered for all parts m 
Groups I and II Careful planning would be needed 
to satisfy the requirements of lino production, with 
full attention to transport and handling cf all parts 
For parts in Group III, the usual methods are adopted 
of grouping machines according to type 

The machine shop can be laid out into three mam 
groups as follows 

Group a Capstans, automatics, small steel parts, 
bearings 

b Ferrous steel parts, of large proportion, 
crank case, cylinder block, super charger 
casing, miscellaneous 

o Non ferrous parts, crankcase, cylinder 
block, super charger, casing, miscellaneous 
parts 

The modern aero engine consists of thousand 
to thousand four hundred manufactured parts which 
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may represent 12000 to 16000 operations all of which 
require jigs tools fixtures, and separate operation 
drawings 

The variety and versatility of machine tools 
employed in machining engine components is increasing 
every day New machines are added on constantly 
which cut down machining time and improve the per 
forraanco A good example of such a machine tool 
is a special transfer machine which drills, countersinks, 
reams and taps aluminium cylinder heads The first 
unit of this machine has sixteen stations at which 25 
separate machining operations are performed with 64 
tools The second unit has 63 stations where 46 dis 
tinot operations are performed with 70 tools All 
these operations are completed within two minutes 
The operators have only to insert the rough forging 


Tiding the required finish The anticorrosive treat* 
ment consists of the following, 

(t) Chromate acid treatment for eletron castings 
(tt) Anodic treatment for aluminum castings 
(m) Anodic echmg for aluminum forgings 
(tv) Cadmium plating for steel parts 

Finishing consists of the following 
(*) Coper plating 
(»») Niokel plating 
(m) Tin plating 
(tv) Parkerismg 

(v) Chromium deposition for weanng parts 

Most of these processes are closely guarded trade 
secrets and before we can apply them on a large scale, 
certain amount of research has to be carried out 


TABIE III 

Minimum man powkk rkqtttrkmkntr tor thb Mani facti rs of Aviation Enoinks 


Deportment or Section. 


A Project Office and Model* Section 
B Drawing Office Design Production and Modifications 
C F xperimentel Manufacture Fabrication Assembly and 

Experimental Foundry 

D Experimental Test Bed* for Piston Engines and Oa* 
Turbines 

F Experimental Test Beds for Single Cylinder Units Qaa 
Turbine Combustion Chambers, etc 
F Metallurgical and Chemical Departments. 

O Rig Tests Kloetrical and Kloctronms Section* 

H Fugine Installation Power Plant and Flight Test Dept 
I Inspection Departments — 

<«) Experimental Engines 
(6) Production Engines. * 

J Field Service Engineers (all grades) 

K Production Engines—Machining and Assembly 

L Production Engine Test and Despatch 
M Repair and Modification* Department for Production 
Engines Stripping Fitting and Reassembly 
N Spare Parts Production 


TOTAL 818* 


The Art of the Aviation Engine bjr F R BANKS C B O.B.E F R Ae 8 Jour Roy Aero See St, 
(No 463) 641 1048 


of the cylinder head at station 1 watoh a control panel 
that instantly indicates whioh the machine goes wrong 
at any station and remove the finished head at the last 
station Sven this machine is old enough for on a 
later model it is claimed that all these operation s 


performed in lesa than 40 seconds 


This requires a keen sense for tooling a quality 
which is highly developed in the American techju 
clans and skilled workers They always look forward 
to cutting down time effort and coat in manufyeturtng 
'processes by developing automatic tools It is eseentift} 
that our workers imbibe this sense # 


After machining the prooess work is rather exthh- 
sive. It consists of prevention against corrosion and pro* 


After processing and finishing the components 
Alow into sub assemblies For convenience of menu 
facture an engine can be broken down into units which 
depend upon the type and design of the engine The 
assembly shop will have to be laid out so that the Sub- 
assemblies flow easily into the assembly line After 
assembly the engine will go on to the test bed 

All this requires enormous technical personnel 
F R Banks has made, an estimate of the m inimum man 
power requirements in the various relevant depart* 
merits, which is shown m Table III The production 
figure of 1600 persons assumes a production rate of 
1000 aero qpgmes per annum for a model wlpch takes 
3000 man hours to machine, assemble and keep ready 
for test He also estimates that about 80,000 ma& 
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hours will have to be expended in the designing and 
detailing of a large piston engine of 3600 h p The cost 
of developing a prototype engine is put between £ 10 
to £ 20 per pound of structure weight, and the period of 
developing such an engine as two years These 
things are m relation to aircraft power plant But it 
may be mentioned that once the problem confronting 
aero engines are grappled with then it will be easy to 
appreciate the detail modifications omissions aid 
additions to other fields of I C engines 

The most important factor at the present moment is 
that of timing The world is progressing at a certain 
rate and unless the country progress at a rate greater 
than the average rate it may not be possible to catch 
up to the rest of the world Hence the question of tim 
mg m this industry cannot be over stressed 

Summary 

To sum up the I C Horse power developed per 
capita is a very important index of the prosperity of 
any country and thore is an urgent necessity to step 
up this index by giving impetus to the manufacture 
of engines m this country This requires the culti 
vation of qualities mz , co operation, co ordination and 
attention to details m a large measure so as to place the 
industry on a sound foundation Sub contracting 
plays a vital pait in building up of this industry and 
very able oo ordination will be required at every stage 
Most of the raw materials required are available in 
the country and tho help of the metallurgist can be 
easily enlisted in developmg the special alloys required 

APPE 


To catch time it is suggested that a central forge and 
a foundry should be started under the auspecies of the 
Government to supply semi finished products to mdivi 
dual engine builders Since the machine tool industry 
is still in its infancy the very highly developed equip 
ments have to be procured from abroad m the first 
instance and at the same time the sense of tooling must 
be developed with a view to manufacturing them at an 
early date The technical personnel required for this 
job is enormous The talent is there in abundance, 
it must be recognized roapected and properly employed 
No country which wants progress can be late ana hence 
the importance of time m pushing these activities at 
a quicker pace 

ThuB the development of one industry will usher 
in an era of industrialization with a net work of sub 
industries spread all over the country contributing 
to the general prosperity, and enabling a higher living 
standards 
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1 Motor Cycle 
18-48 BHP 
AC 81 


2 Private Car 
68-188 BHP 
W( 81 


1 Shunting 

no 8SOBHP 
WC Cl 


1 PPBia 
(Suburban) 

R1 210 BHP 
WC HI 
2 PP Bun 
(Suburban) 2 Kail Car 

81 >10 BHP no-680B H P 

W( CT W( Cl 

3*4 P P Hub 3 Highspeed 
(Moffusil) 


1 Comml 
Aircraft 
250-700 BHP 


A( SI 


4 Station 

Wagon 
88 186 B H P 
WC SI 

5 Oenesal 
Purpoee 

63 86 b H P 
WC HI 

6 Ambulance 
Van 

Same A> (4) 


Same an 1A2 

6 Triickn 
80 200 B H P 
W( (1 

6 Trucks 


80-1218) BHP 
W< (1 


2 In Board 

Motor 

60-500 U H P 
WC SI 

3 Fial mg 


2 Cargo 2 Light 

Vessels Touring 

78- 800 BHP 100-260 BHP 
W( Cl A ( SI 

3 Tankers 
100 150 BHP 

W( u 


60 200 B H P Meter Gauge A 
WC Cl Narrow Go ige 
7 Heav\ H P Ranges as 

Trui ks nl own above 

141 220 BHP 
WC MI 
W( U 
For Transport 
ing Bulldu/ors 
Mounted 
Cranes ( able 
Keels Drill Kign 
Dollies etc 


4 Tugs 
75 300 B H P 
W( < 1 

8 Dredges 
126 300 R H P 
WC Cl 


4 (Kean going 

300 1000 BHP 
W< Cl 


7 Barges 
Ahout 76 BHP 
Wt (l 


3 Patrol Boats 
160 300 BHP 
WC Cl 

0 Coasters 
125 330 BHP 
WC Cl 

7 Trawlers 
150 260 BHP 
WC Cl 


Comml 
1200-2000 

2 Large AC^H 

Comml 2 Some as (1) 

700-1200 BHP 2000 BHP 
AC SI Above 

3 Same as (2) AC SI 

WC, SI 3 Same as (2) 

WC LC SI 

4 Comml 

Air-Craft 4 Same as (1) 

600 1400 BHP WC or LC Cl 
WC U 


I 1 K 


M N O P 


1 Sea Pianos 
700 1200 BHP 


2 Flying 
Boats 
Same as 1 


1 Hammer 10 Excavators 1 Light Tractor 1 Sheep 
Head ( ranee up to " 

About 160 HP W< 


W( < 1 

2 Whirler 

Same As 1 

3 Batching 
Plant 

6 60 H P 
AC SJ. 
WC Cl 

4 Belt 
Conveyor 

6 20 BHP 
WC Cl or 
AC SI 

8 Power 
Shovels 
Upto 60 H P 
AC SI or 
WC Cl 

6 Tampers 
About 6 25 HP 

AC 81 or 
WC Cl 

7 CateaUlar* 
28 18« BHP 

WC Cl 

8 Tractors 
20 180 HP 
WC Cl 


11 Pumping 
Hots 
l 18 HP 

More WC Cl 

12 Washing 
and Mixing 

Plant 

r 6 60 H P 
AC 81 

13 Road 

Rollers . • H 
60 160 BHP Planting 
W( Cl Cultivating 
Harvestuig 

14 Graders Cron 

60 160 BHP Processing 


10 20 RHP 
A( SI 
WC (1 
_ Mediui l 
Tractor 
20 40 BHP 
A( SI 
WC ( l 

3 Hea\y 
Trai tors 
40 80BH1 
AC 81 
WC Cl for 
2 3 Seeding 


WC Cl 

18 Water 
Trucks 
48 140 BHP 
WC SI 

16 Concrete 
Mixers 

6 10 HP 
AX' SI 

17 Stone 

8 20 HP 8 
AC SI 

18 Motor Mills 
5 16 HP 

At: 8! 

18 Earth Moving 


Ploughing 

Haying 

Thrash mg 

Winnowing 

Reaping 

Harrowing, 


Shearing 

1 6 HP 
A( SI 

2 Milking 
m /s 

1 5HP 
AC HI 

3 Separators 
1 8 HP 

AC HI 


5 Ch tuners 
1 6 HP 
AC HI 


8 Refrigerator 
1 8 HP 
AC SI 


4 Lawn Mower 

W 


1 Fire Fighters 1 Ricardo 

Units 

2 Washing 2 CFR 

mc/s Units 


3 Expenmen 
tal Engines 


1 Racing Cara 


2 Sports Cam 


3 Working 
Models 


SSI 


PP - Public pusngan , Figs m 0 Hcnbte Total H P in its Claw., 

AO-Air Coded; WC - Water Cooled, LC - Liquid Cooled; 81 - Spark Ignition, 01 =<Jb 
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OBITUARY 
81 * Abdhhib Dalai. 

Sir Ardeshir Dalai, the famous industrialist and 
a past General President of the Indian Science Cong 
ress, died at his residence in Bombay on October 10 
last 

Born on April 24, 1884, Sir Ardeshir was oduca 
ted at Elphmstone College, Bombay and St Johns 
College, Cambridge He entered the Indian Civil 
Service in 1909 having stood first in the examination 
that year After serving for some years as Assistant 
Collector, and Collector in the distnots he became a 
Deputy Secretary and later Secretary of the Revc 
nue and Finance Departments to the Government of 
Bombay and Secretary to the Government of Tndia in 
the Departments of Education, Health and Lands He 
retired from Government Service in 1921 

Soon after his retirement from government ser 
vioe, he joined the House of Tatas and ultimate ly 
became a Director and Partner of Messrs Tata Sons 
Ltd, and Vice Chairman and Director in charge of Tata 
Iron and Steel Co Ltd He was also connected with 
several other industrial, commercial and banking 
organizations 

At the Tatas, Sir Ardeshir offoctod many notable 
improvements in the condition of labour at Jamshed 
ur and was responsible for the introduction of a pro 
t sharing scheme for its labour, the scheme being 
the first of its kind to be introduced m India In 
1938 he was eleoted Chairman of the Indian Chamber 
of Commerce 

Sir Ardeshir had the unique distinction of bung 
elected General President of Indian Science Congress 
at its Banaras session in 1941 In his presidential 
address on “Science and Industry’ he specially dealt 
on the Steel Industry m India and the progress of the 
Tata Iron A Steel Co Ltd (See Science and Culture, 
Vol 0 January, 1941 supplement) 

Sir Ardeshir was a member of the Bombay Legis 
lative Counoil (1924 26) and the Indian Legislative 
Assembly (1927) and a Municipal Commissioner of 
Bombay (1938 31) In latter capacity he earned out 
many important reforms notably the fight against 
malaria to whieh in a large measure the city owes its 
present immunity from that scourge 

In 1944, Sir Ardeshir along with Sir Purshottam 
daa Thakurdas, J R D Tata, G D Birla, Sir Shn 
Ram, Kasturbhai Lalbhai, A. D. Schroff and John 
Matthai published a bnef memorandum outlining 
a plan of Eoonomio Development of lrdia, generally 
known as “Bombay Plan" which had as its object 


of raising the standard of living for the oommon man 
of India by a process of planred expansion m Indus* 
try, agriculture communication and the nation buil¬ 
ding activity 

Soon after the creation of a new Department of 
Planning and Development in Lord WavelTs Govern¬ 
ment led to the appointmont of Sir Ardeshir to this 
new portfolio Later, in 1940 ho resigned the post, 
and the portfolio was abolished 

Sir Ardeshir was knighted in 1939 and received 
the K C I E, m 1940 

FAO CONFERENCE IN LUCKNOW 

The biggest technical conference on Co operatives 
in Asia and the Far East, sponsored by the FAO was 
recently held at Lucknow from October 24 - Novem¬ 
ber 2 last Delegates from Australia, Ceylon, Franoe, 
Gloat Britain, India, Indo china, Pakistan and 
Ihailand attending the conference, re affirmed their 
faith in the co operative movement as a solution to 
some of thi rural problems of their respective countries 
Sri V L Mehta (India), Finance, Co operation and 
Village Industries Minister, Government ot Bombay 
was elected chairman of the conference Representatives 
of ILO, SCAP, IFAP and ECAFE attended the cod 
ference a« observers 

Addressing the conference, Sri Mehta said “Shor¬ 
tage ot (g«ontial commodities can never bo tolerated 
by Governments for any length of time Any planned 
effort to remove such shortages postulates active co¬ 
operation of tnc community to overcome them Those 
u ho have assembled hero haveafirm belief mthepoten¬ 
cy of the co operative creed as a lorce which can enable 
us to lay the foundation of a new democratic and social 
order consistent with our adherence to the teachings 
of Mahatma Gandhi who always advised us to practice 
truth and non violence in all spheres of life ” 

The conference dealt with the problems connected 
with main types of economic co operatives and require¬ 
ments for the successful development of rural oo-opera 
tives, with special reference to the functions and methods 
of Government, and the question of welfare aocietiea 

The conference passed resolutions recommending 
fiscal privileges and liabilities, audit and supervision 
of funds for co operative societies and suggested legis¬ 
lation for promoting the co operative movement The 
conference further recommended that Ministers in chaise 
of oo operation should have oo-operation as their sole 
or major portfolio and that member countries should 
encourage education in co-operation by introducing 
it as a subject for study in primary and secondary 
schools, colleges find universities 



194 


SCIENCE AND CULTURE 


Vol 15„No*d 


NOBEL PRIZE AWARDS 

The Nobel Prise in Physics for 1940 has been 
awarded to the 42 year old Japanese physicist Prof 
Hideki Yukawa for his theoretical researches on nic- 
clear energy Prof Yukawa was a professor in the 
Tokyo University during World War II and is now 
visiting professor of theoretical physics at Columbia 
University NtwYork The Nobel Prise in ohemistry 
for 1949 has been awarded to Prof William Francis 
Quanque of Berkley California 

The Nobel Prize in Physiology and Meduine for 
1949 has been jointly awarded to Dr Rudolf Hess of 
the Zurich University Institute of Physiology and 
Fmentus Professor Antonio Egas Momz of Lisbon 
University 

Dr Hess is the 68 year old eye and brain specia 
list and has been director of the Zurich Institute sinoe 
1947 Prof Momz the famous 76 year old neurolo 
gist was the first man to cure a mental disorder by 
surgical operation in 1930 Ho is a former Portuguese 
Minister of Foreign Affairs and a Minister at Madrid 

The Nobel Peace Prize was awarded to Lord 
Boyd Orr the 69 year old former Director General 
of UN hood and Agricultural Organization 

The value of the prizes this year is worth £ 10 000 

each 

FOOD PROBLEM AND THE CULTIVATORS 

Speaking on the food Problem at a meeting of 
the Royal Asiatic Society of Bengal on September 
19 last under the auspices of the Rural Welfare Society 
bri J N Ohakravarty stated that food scarcity was 
not a new thing in India She has been facing it for 
over a century at the least She has been importing 
food for a considerable period but the position was 
aggravated by the partition leaving India to feed 
80 % of the original population with 69% of rice and 
65% of vheat areas The position of West Bengal 
was even more critical He thought however it was 
possible to meet the situation if scientific methods wore 
adoptcl by the cultivators to increase crop yields 
He quoted figures to show that the IC A R had evol 
vod improved strains of most crops and comparatively 
simple improved agricultural methods by the use of 
which crop yields could be raised by 30 % even under 
present limitations He gave his personal testimony 
that these figures were by no means overestimated and 
he had obtained similar results over different areas 
and under different conditions Even a 10% increase 
would practically wipe off present defloit of 40 
lacs tons That this has not been achieved even in the 
course of forty years work of the agricultural depart 
ment dearly demonstrated that the Government had 
not succeeded in popularising the discoveries of their 
research workers among the general body of the peasants 
This failure he ascribed as much to defective personnel 
as to the system withm whioh the agricultural depart 
ment had to work under the old regime The causes 
were <ple to 

1 Lack of fully oo ordmated, practical and re*> 


fistic planning ignoring in many cases the limitations 
under which the peasant had to work and wage a daily 
war with nature to earn his living 

2 Inefficiency and redtapism of the old: Govern 
ment It was not always realised that crops would 
not wait for formal sanctions Nor could they be hus 
tied to grow nor cattle to breed to suit the convenience 
of the authorities that all preparations for cultivation 
had to be made months ahead 

3 Lack of human contact with the cultivator 
The Govt machine approached the cultivators as 
another machine ignoring the human factor All plans 
however efficient deptnded for thur successful exe 
cution on tho personnel This fact wob not given its 
due importance and then was lack of enthusiasm on 
both sides without which the schemes oould not be 
successfully implemented The Govt machinery was 
not adapted to missionary work the only basis on which 
a department such as agriculture could successfully 
function 

He stressed that the greatest Bingle obstacle to 
India s radical agricultural improvement was the 
subdivision and fragmentation of holdmgB Against 
the world average of 2 acres Tndia hal only 7 and 
West Bengal 4 acres of cultivated areas per head tor 
more than two thirds of West Bengal there were less 
than 2 acres per family This made machanised culti 
vation irrigation and many other improvements impos 
siblo of adoption This must be ohanged The culti 
vators must be given inalienable rights to their land 
and economic family units to cultivate The aboli 
tion of the /ammdary would be only the preliminary 
step 

Holdings must be consolidated and redistributed 
to make mechanised and large seal? farming possible 
According to his opinion the Russian method of col 
leotive farming is not suitable to Indian conditions 
because the plan would not be acceptable to the large 
body of Indian peasantry with their intense attachment 
to the family land and would lead to economio revolu 
tion which no democratic Govt coull survive The 
solution lay according to him in co operative farming 
Whatever course was adopted it would threw a large 
body of agricultural labour out of employ for whom 
avenues of employment must be found by developing 
rural industries Another cause of stagnation of agn 
culture lay m the practical denudation of the villages 
of the middle class the backbone of any nation dnang 
the last half a oentury This has resulted in a negweet 
of the villages leading to all round degeneration 
of rural life and in upsetting the economy of the 
urban as well as of the rural areas This should be 
remedied Villages must be resusciated so that a 
considerable portion of the amiddle class now crowding 
mto towns for petty clerkships may go back and assist 
in regenerating rural agriculture as well as industries 
All problems affecting rural life must be treated as 
one whole and the work coordinated under a single 
organisation Agriculture industry education sam 
tation must be treated m links in a oogle chaw for 
lifting India out of the present stagnation 
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COSMIC RAY RESEARCH IN FAR NORTH 

Cosmic ray research at 20 mile altitudes, near 
“the top of the atmosphere”, over the Canadian out 
post settlement of Churchill on the shore of Hudson 
Bay has been undertaken jointly by the National Geo¬ 
graphic Society and the Bartol Research Foundation 
of the Franklin Institute, Pennsylvania 

A major objective of the expedition is to develop 
experimental evidence whether the sun is surrounded 
by a constant magnetic field similar to that possessed 
by the earth There is considerable scientific contro¬ 
versy on this subject Dr Martin A Pomerantz, the 
leader of the expedition, believes that a study of cosmic 
ray behaviour at high altitudes in the Far North may 
throw new light on the phenomenon 

Data pointing to the importance of the project 
resulted from previous experiments conducted ns 
far north as 52 degrees geomagnetic latitude and at 
altitudes of 30,000 ft , utilizing specially equippodB 29 s 
The geomagnetic latitude of Churchill, Manitoba, is 
roughly 69 degrees north (ten degrees greater than 
the more familiar geographic latitude), and this research 
program is being conducted at heights in excess of 
100,000 ft or more than three times the altitudes possi 
ble m the B 29 tests 

The theory under test is that cosmic rays should 
increase in intensity as the North Pole is approached 
since one is moving farther away from the equator 
where the earth’s magnetic field is the strongest 
However, if the sun possesses a magnetic field of suffi 
oient magnitude, its effect would be superimposed on 
that of the earth a magnetic field In that event, the 
intensity of these primary rays would remain constant 
north of a particular latitude 

Previous research has established that primary 
cosmic ray partioles (those impinging upon the top of 
the earth’s atmosphere) are affected by the earth s 
magnetic field when they arrive from an as yet undoter 
mined source or sources in outer space In fact the 
earth aots like a huge mass spectrograph in separating 
partioles of different energies This phenomenon gives 
rise to what is oalled the latitude effect As one proceeds 
toward the equator, strongest zone in the earth s magno 
tio field, the rate at which oosmio partioles arrive is 
ovserved to dimmish This is caused by the exclusion 
of rays of lower energy 

On the other hand, as the point of observation 
approaches the magnetio North Pole, it is expected 
that the rate of the arrival of the primary ooamic rays 
might continue to morease with increasing latitude 
unless there exists a solar magnetic field which interferes 
(Journal of The Frankhn Institute, September, 1949) 


PALOMAR’S SCHMIDT CAMERA 

The world’s largest partrol came A 48 inches 
,n Aperture, is located on Palomar Observatory Until 
recently, the 48 laches telesodps has seemed 


over-shadowed by the new 200dnch telescope However 
the recent announcement of the new National Geogra¬ 
phic Society—Palomar Observatory Sky Atlas has 
revealed the importance of tins huge astronomioal 
camera in conjunction with the program of the Hale 
reflector Of great value in their own right, the 14—by 
14 inch Schmidt plates will be used to select objects 
and regions upon which astronomeis will turn the 200 
inch eye for special study The Schinult survey will 
molude the observation of many new objects, such 
as novsi variable stars, comets and asteroids 

The equatorial mounting of the instrument is of 
th* fork type, >*o that all parts of the sky may be photo 
giaphed, and there are two guidirg telescopes, each 
a 10 inch refractor with a focal length of 13 feet 
The two guiding telescopes enables the astronomer 
always to operate from the floor ot tht observatory, 
no matter to what portion of the sky the Schmid* 
is pointed The massively buiit fork has closed ball 
bearings m its polar axis and tho tines of the fork 
are built with sufficient strength to minimize flexure 
differences The moving parts weigh 12 toi s At the 
botton of the mam tube is located the principal mirror, 
72 inches in diameter with a ladius ot curvature of 24D 
inches, or 20 foet To prevent vignetting, the correct¬ 
ing plate (a 53 inch pioc< of plate glass) with its aspheric 
surface is considerably smaller than the principal mirror 
but even it is four feet m clear aperture it is mounted 
at tho oenhr of curvature of the primary mirror 
Midway between mirror and correcting plate is the 
focal plane Thus the focal ratio is 120 4K oi f 2 5 

The plates of the Schmidt survey will each cover 
an area of 36 square degrees, with a J inch margin 
for overlapping The fields will have uniform defini¬ 
tion and full illumination except m tho four corners, 
where there will be a loss of about 1 20 magnitude, 
due to slight vignetting On the west side of the polar 
axis is the oontrol hoard By this array of switches 
and controls the telescope 1 h easily pointed and accurate 
ly driven (Sfjfcy and Telescope, September, 1949) 

ELECTRON OPTICAL SHADOW METHOD 

An ‘electron optical shadow method for studying 
the basic magnetic properties of metals has been deve 
loped at the National Bureau of Standards The new 
technique, still m the experimental stage uses the elec¬ 
tron as a probe to explore electric and magnetic fields 
of extremely small dimensions The patterns obtained 
may be photographed and the photographs used to 
measure and compute, to a high degree of accuracy, 
the “absolute value ’ of the magnelic field strength 
m the region of magnetic force Elcrtno fields of 
force about an electrified object may be investigated 
in a similar manner 

The method was developed in connection with 
a study of the magnetization of magenetic recording wire 
used to feed mathematical problems to a high speed 
electronic computing machine Possible applications 
of the method are in the field of ultra-high frequency 
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equipment used in radar, radio, and television, and in 
improving the design of electron beam apparatus 
used in atomic physics ( Chemical and EngineenngNtw, 
September 12,1949) 

AUREOMYCIN A NEW ANTIBIOTIC 

In a review appearing m the Journal of the Amt- 
mean Pharmaceutical Association, Practical Phar 
raacy Edition, (10, 168, 1949) attention was called to 
Aureomyom, a new antibiotie prepared from Strep 
tomyces aureofaaens 

Aureomycin is amphoteno, and both its hydro 
chloride and sodium salts are known and both are 
soluble It is the hydrochloride which is oommer 
cially available, however, because of stability m so 
lution At pH 8 6, for example, the drug loses 40% 
of Its activity within two hours 

Bactenologioally, the new drug appears to be 
more effective against gram positive organisms than 
against gram negative ones Because of instability 
of the drug at neutral and alkaline pH’s, it is difficult 
to bioassay There is no evidenoe of drug fastness 
in the baoteria which have been studied m vitro St 
rains of organisms which have become resistant to pc 
nioillin and streptomycin respond readily to aureo 
mycin Aureomycin has a low toxicity and appears 
to give no physiological action on the various body 
systems However, it is irritating on injection A1 
though aureomyom is effective in many bacterial di 
sease), the most characteristic feature is its action in 
certain virus and rickettsial diseases It appears 
to be effective in cases of lymphogranuloma venere¬ 
um, scrub typhus fever, Q fever, psittacosis, Rocky 
Mountain spotted fever, and in granuloma inguinale 
With a minimum of undesirable side effects (See 
also Science and Culture 14, 521, 1949) 

NEW INSECTICIDE 

A new mseotioide many times more effective than 
DDT against roaches and houseflies was described 
at the 115th national meeting of the American Chemi 
caj Society 

The chemical, a chlorinated hydrocarbon known 
only as Compound 497, is still lethal to roaches almost 
2 months after it htu b-en applied and is about 100 
times as toxio to these insects as DDT, according to 
the report of Julius Hyman A Company, Denver, Co 
lorado Against houseflies, a pound of Compound 
497 does the work of 40 pounds of DDT, the report 
said, pointing out, moreover, that the new insecticide 
may become increasingly important in view of the 
fact that houseflies and some other insects are deve¬ 
loping immunities to DDT Compound 497 is parti 
cularly recommended for spraying or dusting cotton, 
trees, and other non food products, where its high 
potency and prolonged aotivity are advantageous 

• A companion mseotioide, Compound 118, appears 
to be suitable for food crops and is notably potent 


against grasshoppers, but unlike 497 it does not have 
an extremely long residual action, being virtually 
gone at the end of 3 weeks The results to date Indi¬ 
cate that both chemicals will be Bafe if handled pro¬ 
perly, although both are toxic to warm blooded ani¬ 
mals and man It is for this reason that long lasting 
497 is recommended only for non food use, while it 
is advised that the application of 118 to food crops 
bo halted 3 weeks before harvest bo that the inseoti- 
cide will have time to dissipate Since the compounds 
are still in the experimental stage, they will not be 
available for general use until the 1950 growing sea- 


MODERN WELDING TECHNIQUE 

The wrought aluminium—magnesium alloys con¬ 
taining up to 7 per cent magnesium are stated to show 
promise as high strength weldable alloyB, but have 
not been used to tho extent whioh might be expected 
due to the development of internal porosity m the 
basis of metal adjacont to a weld bead The degree of 
such porosity increases with increasing magnesium 
content and decreasing welding Bpeed Tho porosity 
is due to the reaction between the metal and water 
vapour forming atomic hydrogen, some of which di 
ffuses into the metal to be rejeoted as molecular hy¬ 
drogen at suitable interfaces The extent of poro¬ 
sity is markedly affected by factors tending to increase 
the hydrogen content of the metal, notably the pre¬ 
sence of minor impurities, calcium in particular 

The above magnesium alloy of low caloium and 
hydrogen content, was welded without developmg 
internal poro8ity, and the mechanical properties of the 
welds were consistently good, eg "welding efficien 
oios ranged from virtually 100 per cent to at least 80 
per cent Cracking experienced in welds in an alloy 
of2J% magnesium was divided by using filter rods 
containing 5 to 7 per cent magnesium 

The application of resistance welding processes 
to the fabrication of light engineering assemblies is 
stated often to involve the problem of welding steel 
sheet which has previously been provided with their 
eleotrolytically deposited metallic coatings These 
ooatings are intended either for protective purposes, 
or for the purpose of obtaining a good bond with 
paint which is subsequently applied, or both 

It has bocn found in tho past that the presence 
of certain metallio ooatings on the surface of mild 
steel sheet tends to impair its resistance weldability 
The major difficulties introduced are, contamination 
of tho resistance welding electrodes with the coating 
material, and lack of oontact resistance at the points 
where it is intended to produce resistance welds 

No difficulty was encountered in flash welding of 
any of the coated sheets, and the properties of the butt 
joints were comparable with those obtained in un- 
ooated sheet ^ 

The production of spot welds in tin and tinuno 
alloy coated ^fceet was fbpnd to be quite practicable* 
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but closer attention hod to be given to the ((election 
of welding machine settings and to electrode mam 
tenanoe than is necessary with uncoated sheet Tin 
-zino alloy coatings were found to be better suited 
to spot welding than plain tin ooatings 

With plain tin coating electrode life was much 
shorter ana adhesion of the electrode tips to the sut 
face of the stock presented some difficulty The pro 
sence of xino m the coating appeared to improve wel 
dabilrty considerably, oompared with plain tin coa 
ting 

The use of fully automatic welding machines is 
desirable for welding coated steels, because the sue 
cess whioh can be obtained with the process depends 
largely upon the use of accurately controlled machine 
setting (The Chemical Age, 61, 464, 1949) 

BERYLLIUM BRONZE 

Pure beryllium was isolated for the first time in 
1947 in the laboratories of the Praz factory in Wau 
rienne In view of the importance of this metal, pro 
duction in the factory passed immediately from the 
laboratory to the workshop stage, and at the present 
moment tho daily output is several kilograms at 99 9 
per cent purity The beryllium bronze, which is also 
manufactured, is remarkably stable undor an eloc 
trie arc, its resistance to wear is seven times greater 
than that of phosphor bronze or aluminium bronze 
Because of its resistance to oxidation and corrosion 
its elasticity and good conductivity, it is used for 
electrical apparatus, precision machinery and other 
tools (Chemistry and Industry No 38, 654, 1949 ) 

TRAINS MADE OF LIGHT ALLOYS 

Between Paris and Strassbourg are put into opera 
tion trains made of aluminium alloys and mnounted on 
pneumatic tyres The aluminium alloy used con 
tains 5% magnesium and 0 5% manganese It is 
highly malleable and has good mechanical proper 
ties and oorrosion resistance The tyro consists of 
an inner tube and an outer cover, and the framo of 
the latter is made up of steel cables Extremely com 
fortable ooaohes weighing only 14 tons have been bui 
It in this way The interior decoration and fittings 
are modern, luxurious and most attractive (Che 
rnutry and Industry, No 40, 641, 1949) 

HARD STAINLESS STEEL 

By a combination of extreme heat treatment and 
the deep freeze principle an American Company ola 
ims to have overcome the comparative softness of 
stainless steel of the type used for outlery and similar 
purposes Knives made by the process are claimed 
to -hold their keenness for three years and to be more 
resistant than carbon steel 

Knife blades ate first heated to a temperature 
nawh higher than that normally employed for Ibis 


process The blades are then bathed in quenching 
oil at a temperature of 104 s F Then they are placed 
in a specially constructed deep freeze ohamber at sub¬ 
zero temperatures 

After a suitable period of freezing they are again 
heated, to relieve the usual stresses and strains The 
blades are allowed to cool gradually to room tempera 
ture Finally they are tempered m the conventional 
manner to the desired degree of hardness (The Che 
mical Age, 61, 464, 1949) 

SWAMI JNANANANDA 

Swami Jnanananda, one time a yogi practising 
meditation is now working in nuclear physios in the 
National Physical Laboratory at New Delhi 

After a period of over ten years of yoga and me¬ 
ditation, Swami Jnanananda left for Europe m 1927 
for higher studies in science He was interested in 
mathematics, physics and philosophy and took his 
Doctorate id Science from the Prague Univer¬ 
sity While in Europe, he delivered speeches on 
Vedanta Philosophy in relation to that of Kants’ 
System 

After the declaration of war m 1939, Swami ^na 
nananda left Germany for England and worked in the 
laboratory of Sir James Chadwick He is a Fellow 
of tho Institution of Physics In December 1944, 
he left UK for U 8 A whore he continued his resear¬ 
ches on radio-activity He is the author of an impor¬ 
tant book, “High Vacua ” 

ANNOUNCEMENTS 

Dr Pratul Chandra Mukherji has been awarded 
a Senior Research Fellowship by Die National Institute 
of Sciences of India to work on the Synthesis of Steroid 
Sex Hormones and related Compounds” at the Univer 
sity College of Science and Technology, Calcutta 
University 

The Indian Oilseeds Committee has made a grant 
of Rs 60,000/ only spread over m three years to the 
Bose Research Institute, Calcutta for a schemo of 
investigation for inducing mutants with economic cha 
racters in til (Sesamum), Rape and Mustard ( Brasstca ) 
by X rays Iho investigation will be carried out 
under the direction of Dr K T Jacob, Head of the 
Department of Botany 

SURAT A 

In tbs August 1040 issue of Smenoe A Culture on page 78 
pars 4, line 18 read A trrfularu for A wrtguianes 

On p. 74 m the Table t 

3rd Column the bibliographic referenoe should read Davies 
1040 far Davies 1024 

6th Column the bibliographic reference should read Davies 
and Pinfold 1037 

0th Column the bibbographie referenoe should read Rao 
1041. 

7th Column t tbs bibliograpbio referenoe should read Clan 
1032, Oattee 10S8A, Brans and Seneosn 1041. 
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[7 he Editors are not responsible for the t news expressed in the letters] 


SUCARCANE (RAOOHARUM OFFICINARUM) 
TOPS AS FEED FOR CATTLE 

The inadequacy in the supply of food stuffs for the 
livestock in India can not be over emphasized Ac 
cording to a recent estimate 1 the available supply of 
digestible protein and staroh equivalent from all orga 
nized sources are 30 0 and 41 0 per cent respectively of 
the required amounts This shortage is not only of 
quantitative nature but qualitative also because straws 
which are nutritionally poorer than the cultivated fod 
ders, constitute more than 60% of the total roughage 
supply Hence it becomes imperative to tap, hitherto 
unutilized sources as well as make full and economical 
use of available substances 

Sugarcane forms one of the important cultivated 
crops of India the area under sugarcane for the years 
1040 41 being about 4 8 million acres' After the dis 
posal of sugarcane for the manufacture of sugar cane 
tops remain as a by product The estimated yield of 
sugarcane tops m India roughly works out to 16 million 
tons annually Till now no economical use has been 
made of this huge supply and it has been rather allowed 
to be wasted Major proportion of sugarcane tops 
is allowed to be dried up in the fields to be burnt away 
later as fuel during the manufacture of gur and sugar 
Only an insignificant fraction of the total yield is utilized 
ns cattle feed Hence an experiment was conducted 
in these laboratories to evaluate sugarcane tops as to 
their palatabihty and nutritive value 

Sugarcane tops were chemically analyzed and the 
results along with the analysis of a few commonly 
grown green feeds are presented in table I 


content of sugarcane tops is however, higher than that 
of Napier and Sudan grasses, comparing with that of 
jowar (ripe) and maize The calcium content of sugar 
cane tops is higher than that of Napier grass and 
jowar (ripe) and less than that of maize and Sudan grass, 
whereas its phosphorus content is lowest in the list 

Feeling trials with sugarcane tops were conducted 
on two species of animals namely Kaumani bullocks 
and buffaloes Two well matched groups, one consisting 
of three Kaumam bullocks and the other three buffa 
Iocs were sclocted The daily ration consisted of chaf 
fed sugarcane tops fed adltbiiwn to all the animals, 
supplemented by 120 gms of rape cake per animal to 
meet the digestible crude protein requirements In 
addition, each animal was given 1 oz of common salt 
daily The feeding was continued over a period of 
five weeks During this period animals presented a 
healthy appearance and added on an average over the 
initial weight, 7 tbs m case of buffalo group and 3 lbs 
in case of Kaumam bullock group 

After twenty five days of preliminary feeding, 
a metabolism trial was conducted on animal in both 
the groups The average digestibility co efficients were 
found to bo crude protein 48 87, ether extract 46 68, 
crude fibre 63 63 and nitrogen free extract 46 62, far 
the Kaumam bullock group and crude protein 46 69, 
ether extract 42 5, crude fibre 64 13, and nitrogen free 
extract 47 58 for the buffalo group The nutrients in 
lbs per 100 lbs sugarcane tops (dry basis) were found 
to be digestible crude protein 2 672, total digestible 
nutrients 46 707 and staroh equivalent 28 636 for the 
Kaumam bullock group and digestible crude protein, 
2 648 total digestible nutrients 46 197 and staroh 


TABIF I 

Chkmk ai i ompositton or Si o arc a his tops as compared a ith bomb common orpbv fkbds 


Name of Fneds 


Sugarcane tops 
Napier grass 
Sudan grass 
Jowar (ripe) 
MftlAO 


Crudo 

protein 

8 47 
S 38 
0 68 
4 63 

fl 7* 


Ether Crude 

extrai t fibre 


1 48 38 76 

1 89 31 n 

1 88 27 03 

1 16 38 66 

2 09 36 96 


Nitrogen Total 

free ex Car boh v 

tract d rates 

66 03 84 79 

44 16 76 06 

81 01 78 04 

47 49 80 18 

47 07 83 02 


Total Calcium Phospho 
a»h Cao rus 

P.O, 


8 26 
16 70 
14 39 
8 06 
8 18 


0 87 
0 46 
1 19 
0 38 
0 78 


0 463 
0 80 
1 33 
0 48 
0 63 


It will be seen from the table that as regards equivalent 29 148 for the buffalo group A comparison 
crude protein, sugarcane tops are noher than jowar of the nutrients per 100 lbs of su garcane tope (dry 
(npe) and poorer than maize, comparing favourably basis) with some other green feeds is gives m the follow, 
with Napier and Sudan grasses. The total carbohydrates *ing table II 
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^FrotnthVabor© table, itwill be observed that in 
digestible onide protein sugarcane tope are richer than 


TABLE It 


Name of feeds Digestible Total digesti Starch 

orude protein ble nutrients, equivalents 


Sugarcane tope 

(Kiumant bullocks) 
Bogercmue tops 
(buffaloes) 

Sudan grass 
Jo war (ripe 
Maire 


S 67a 
2 548 


X 57 
1 16 
4 14 


45 707 28 635 

46 107 20 148 


28 4 
30 8 
46 7 


Sudan grain aiid jowar(npe) though as regards total 
digestible nutrients and starch equivalent the figures 
of sugarcane tops lie in between those of Sudan grass 
and jowar (ripe) 

The results of the nitrogen calcium and phosphorus 
balance study are shown m the following table 111 

TABLB III 

NlTBOOKN CALCITM AND PHOSTHOBl 8 BALANCES 


Kaumant Bullock Group Buffalo Group 
(average of 3 animal*) (average of 1 an 


Nitrogen (M +7 12 -19 24 

Calcium (CaO) +0 76 +1 25 

PbosphonufP.O,) |-2 65 +2 05 


oed in large nunibert Gradation of maUbrauttfci 
from, small scale leaves to well expanded leafy- struc¬ 
tures could be observed in the same fertile sprite {Digs 
1 & 2 ) 



Showing the traaformation of Sporangia Into sterile leaves 


It will be seen from the above table that the ba 
lanoe for nitrogen is highly positive m both the groups 
- The balanoes for calcium and phosphorus are also m 
cheated to be positive on an average 

These observations point out that cane tops can 
form a satisfactory fodder for cattle, and, instead, of 
being a waste, as at present, they can be economically 
very well utilised and thus add to the prosperity of 
the cultivator 

N D Kxhab 
B Sahai 

Animal Nutrition Section, 

Indian Veterinary Research Institute, 

Itataagar 10-6-1949 

> Kebar, N. D Proe. AnL Husb Wing Ifrating P 1, IMS 
* Bums, W# Tcohnoiogical PossibiUtics of Agricultural Develop 
msnt in India, 1944. 


PHYLLOBY IN BOTKYCBIDM VIROINIASVM Sw 

In » group obiBdrychvum thymtonum Sw plants 
oitteotbd in -Kodaikanai ♦Hills, South India, the wn 
tors-mottoed “Stray eases of the occurrence of phyllody 
inuthe faftUe-spikes Normally the fertile spikes are 
h a sa i o&^upcignt^stodts and ahow pinnate branching 
IitBimiiaaifetmSc^spifceiete, the-transfomation of the 
eqpfcrtto .pinnules were dcii* 


l!6 



Enlarged view of the same X2 


Teratologwal phenomenon in the fertile spikes 
of the Ophioglossales and their importance has Beta 
pointed by Bower 1 While the occurrence of phyl- 
wdy has been reported in some members of the Op* 


I 
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hioglossalea, an interesting situation has been recor¬ 
ded in two species of Botrychium In B Lttnana 
(Goebel*) and B simplex, the development of sporan 
gia by the transformation of tho sterile vegetative leaf 
has been reported In tho case under study however, 
the situation is different, the fertile spike has become 
transformed Into vegetative leaves In view of the 
controversial questions about the nature of the fer 
tile spike a detailed morphological study of similar 
teratological phenomena among tho Ophioglossales 
may throw some light 

The authors Wish to express their sincere thanks 
to Dr M J Thirtupalachar for kind help and valuable 
guidance 

H C Govxsnn 
H S Nabayana 

Agricultural College, Bangalore, * 

15 01040 

* 

’ Bower F 0 The ohgjn of * tend Flora, 441 448 , 1908 
* Goebel K Organography of Plant* 2 474 477 1908 


PROBABILITY DISTRIBUTION OF POINTS ON A LINE 

Recently one of us 1 has obtained the first and the 
seoond cumulants for the distribution of the total 
number of joins between points of different colours 
when m points belonging to k colours are arranged at 
random on a line The probabilities of the points 
taking the different colours, say, black, white, etc , 
are independent of the colour of other points and are 

P 1 . jp* J> k suoh that X j) r = 1 The present com mu 

moation gives the third and the fourth cumulants 
of the distributions and also the difference equation 
of the moment generating function 

k t ■- (m - l)o + 0(™ - 2)6 +0(m - 3)c - 12 
(2r» - Cktf - 3(3m - 6)o» + 4(5m - 1 l)a*, 4 

“ 2 ) b + 36(m - 3)c + 24 

(m - 4)iW 7t3 m - 6)a* - 12(5™ - 16)6* - 72 1 (2m 

- 5) oft 24a4(5m - 17 )+24(ftm - Il)o» + 24(15™ 

- 44)o»6 - 2(105™ - 270)0*, * 

Where a = 2(I»), 6 = {(21) + 6(1')} 
c = {2(2*) + 0(21*) + 24(l 4 )}, and 
d — {(32) -f 2(31*) + 30(21*) + 12(2*1) + 
120(14)), 

m whioh ) stands for the monomial 

symmetric functions in p v p t , . 

The above two expressions are linear in m and 
we have already seen 1 that i, also is linear m m Hence 
fj and r, tend to zero as ™ tends to infinity There¬ 
fore the distribution tends to the normal form as m 
tends to infinity 

The difference equation of the moment genera¬ 


VoL 15, Ho,-5 

ting function of the distribution reduces To the form 

Ma = M m ! 4- 2(1*) 9 M m ,,+ fc 6' (r - 1) (I')M». T , 

where Mm represents the moment generating function 
of the distribution for m points and 0 stands for (e d —1) 

P V Krishna Itlfa* 
B Y SUKHATHH 

ICAR, New Delhi, 

9-8 1949 

‘ Iyer. P V K J lad Soc Agne Slat 1,178, 1949 


METALLIC COMPLEXES OF TARTARIC 
AND CITRIC ACIDS 

Organic hydroxy acids generally form oomplaxea 
with metallic ions It is a common observation that 
presence of tartaric adid and tartrates often inter¬ 
feres with the quantitative estimation of Copper 
Considerable work has been done on the study bf com 
plexes formed but none is very conclusive The au 
thor, by means of different physico chemical methods 
e g , thermometry, conductometry, absorption mea¬ 
surements, etc has undertaken a thorough invest! 
gation on the nature of the complexes formed between 
organio hydroxy acids (tartaric, citric, etc ) and va¬ 
rious metallic ions in solution Tho result of the work 
done with Copper and tartaric acid and of Copper 
with alkali tartrates are given below 

Earlier work 1 • with Copper and alkali tartrates 
is confined only to the isolation of the blue compound 
formed in Folding's solution and in the investigation 
of the supposed cupntartrates The complex formed 
by Copper with tartrate was found to be in the propor 
tion of 1 1 by the measurements of E M F , electrical 
conductivity, optical rotation and absorption spec¬ 
tra T > 8 That Copper forms no complex with fartarI6 
acid but only with tartrate and that aho in the pro 
portion of 1 1 was observed by Bobtellsky and Jor 
dan 

From a study of eleotncal conductivity and ab¬ 
sorption in the visible region, it was found by the au¬ 
thor that both the free acid and the tartrate foim 
with Copper complexes in the proportion of 1 1 (I) 
Besides, it was observed from a measurement of ab¬ 
sorption in the ultra violet region that with tartrate 
Copper forms another complex containing one metal 
and. three tartrate ion9 (1), Jobs’ method of con¬ 
tinued variation has been applied to determine the ins¬ 
tability of the complexes The mean value of K, 
the instability constant for the complex (I) above with 
free acid was found to be 1 21 x 10"* and that with 
alkali tartrate 7 Ox 10 , In this investigation equi- 
molocular solutions of tartano acid, Sodium-potassium 
tartrate and Copper nitrate m different oonoentrationa 
were used Citnc acid behaves similarly as tartaric 
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Mid Fuller details of the work will be published else 
where, 

*The author is grateful to Prof P B Sarkar, 
University College of Soienoe, Caloutta, for valuablo 
d^wnusums. Prof A K Majumdar for taking interest 
in this work and to Prof 8 N Mukherjoe, for sparing 
tjfie oonduotmty measuring Bridge and the Lumetron 
to carry out the work 

K N Sun Sahma 

Inorganic Chemistry Laboratory 

College of Engineering A Technology Jadavpur 

W Bengal Calcutta-32 7 9 1949 

1 Maason and Steele J OJS 7i 725 1899 

* Pookering Ibid 99 168 1811 

' Packer and Wraok Ibid 199 1348 1921 

* Pickering, Ibid 1837 1910 1347 1911 174 1912 

» Wrack Ibid 1815 1826 1923 1753 1927 

• Dunatwky and Chaliaew Kolloid Z 47 121 1928 

T Jollinek K. and Gordon H Z Phyeik Lhim m 207 49 
1949 

■ Shinlchiro and Hakomonk Sc Rtpls Tohaku Imp Unv 
IB 841 59 1927 

• BobteUeky M and Jordon J J A Cds 67 1824 1945 
'• Job Comp! Rend 180 928 1926 


THE FERRIC THIOCYANATE PARADOX 

The formation of intense red colouration by the 
reaction between ferric and thiocyanate ions in solu 
tion has been utilised in the detection of either of the 
constituents in chemical analysis 

The red colour was formerly believed to bo due 
to unionised molecules of ferric thiocyanate Fe (SON), 

Sohlesinger and Valkenburg 1 have observed that 
ferric thiocyanate is dimeric in benzene and ether 
and during transport measurement in non aqueous 
solutions the red component moves towards anode 
which indicates that the complex ion must be a bearer 
of negative charge So they concluded that feme 
thiocyanate m solution should be formulated os 
Fe [ (SCN), ] Such a formulation is untenable since 
it makes the forno thiocyanate molecule an electro 
lyte capable of undergoing dissociation into Fe*** and 
[Fe(SCN) f ]~ ions m solution which however is not con 
firmed by transport experiments conducted in solutions 
containing Fe+++ and SCN ions in the proportion 
corresponding to the formation of the Fe(8CN), molecule 
Furthermore, the solubility of Fe(BCN), in orgamo 
solvents like benzene and ether is in keeping with the 
non iomo nature of the complex 


According to Moller the migration of red oolour 
to the anode during transport experiment is due to the 
presence of a negatively charged colloidal basic feme 
thiocyanate 

But this explanation ib not tenable since the 
migration of the red compound oven m presence of large 
excess of acid is observed Moller has further suggested 
that at a very high concentration of thiocyanate ion, 
the negatively charged complex ion Fe(SCN) 4 ,“ may 
also exist 

Later the ferric thiocyanate reaction has been 
studied by Bent and French* Edmonds and Birnbown* 
and Vosburg and Gould* They are all of opinion that 
the red colour is due to the complex [Fe(SCN)] + * and 
not duo to unionised [Fe(SCN),] Recently A K Babko 
and Kodonskaya* have studied the reaction between 
Fe ++ * and SCN" ions from investigation of absorption 
spectra of solutions containing those ions both in 
aqueous and non aqueous solvents 

In the former case they have obtained indication 
of the formation of complexes of the nature Fe(SGN) x 
where x=l to 5 formed with increasing concentrations 
of SCN - and they have also been able to determine the 
equilibrium constants of the oomplexes m all the eases 

Confirmation of tho stepwise complex formation 
was obtained from electrolytic transference determi¬ 
nation of solution containing 2x10 * mole/Fe + * and 
from 1x10 * to 4XKP mole/SCN At 1 to 2x10-* 
mole/SCN tho coloured layer moves towards the cathode, 
between 5 X10 * and 10 X 10~* the motion ib indefinite 
resulting in blurred boundaries on both sides while at 
2x10 1 to 4x10 1 the motion is distinctly to wards 
anode 

In 90% EtOH and 90% Me a OO solution absorption 
measurements have also indicated formatiou of SCN" 
rich complexes with increase in Fe + * ion concentration 
coloured layer migrates to cathode while with subs 
rantial increase in SCN" concentration it moves to 
anode 

In EtOH solution approximate determination of 
the equlibrium constant of the complex ion [FeSCN]+* 
has been made, the low value showing that dissociation 
is strongly decreased in non aqeuous solvents 

In Me,CO, Et,0 EtOAo and AraOAo it has been 
shown the FeCl, and KSCN forms only Fe(8CN),, 
only in EtOH FeCl, forms Fe(SCN) a + 

The present r author has studied the reaction sys 
tematically by ihermometrio method of Dutoit 


Moller* from conductivity and spectro photometric The thormometric titration curves of ferric alum 
measurements have come to the oonolusion that in solutions and feme nitrate solutions with solutions of 
ferrio throeyanate solution the following mobile equi Potassium thiocyanelte and ammonium thiocyanate 
librium exist show for breaks corresponding to the complexions 

[FeSCN]+*, *[Fe(SCN f )J+, [FefSCNbl- and the neutral 
— [Fe(SCN)] +1 molecule Fe(SCN), These breaks are found to be 

= {Fe(SCN),)+ l independent of' concentrations of either of the reset- 

«»[Fe$CN)*l ante'and therefore indicate true compound formation 


Fe+»+SCN- 

•CFe(6CNm«+SCN- 

tFe(SCN)^HSCN" 
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in solution The reverse titration »e the titration 
offpotaewum or ammonium thiocyanate with feme 
nitrate or alum also indicate the formation of the same 
type of species in solution as in the case of direct ti 
tration but in the reverse order From the results of 
thermometnc titration it may be concluded that in 
fefrrio thiocyanate solution the following mobile equi 
libha exist 

Fe+*+SCN = fFe(SON)] + * 
[F6(SCN)]+*+SCN « [Fe(SCN),]+ 

[Fe(SCNU +SCN - Fo(8( N), 

Fe(SCN),4-SCN - Fe(8CN) 4 
This method gives a direct evidence as to the for 
matron of at least the first four of the complexions 
in solution as postulated by the foregoing workers by a 
single titration 

The author exprossos his regardful thanks to 
Pfof P B Sarkar Ghosh Professor of Pure Chemistry 
for kindly suggesting the problem and giving full 
facility for carrying out the work in his laboratory 

Kumar Krishna Chattbbji 

Qhoee Prof s Laboratory 

Uhtversity College of Science & Technology 
CAkrtitta 12 9 1949 
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STUDIES IN INDIAN TURPENTINE PRODUCTION 
OF p CYMENE (?) 

India Jias to depend upon Pinux longifoha Roxb 
aa.her source of turpent ne oils at least for some time 
to come as P excelea turpentine is neither being pro 
duoed at present nor is there any likelihood of its being 
produoed m the near future 1 Dupont* in his investiga 
tion of various turpentine oils found that while Amin 
can French Italian and Cuban varieties are entirely 
free from carcnos Russian II and P longtfoha turpen 
tine of India contain this particular fraction to the ex 
teat of 32 5 % and 37 6% respectively 

A detailed study of turpentine oils (P kngifolxa 
Roxb ) obtained from different localities id this country 
has been made in this laboratory An analysis of 
quahty I oils manufactured at Jallo (N W R W Pakis 
tan) Hoshiarpur (East Punjab) Miransahib (J & K 
State) and at Clutterbuokganj (Bareilly UP) has 
revealed that the carene content (Boiling range 164° 
to 169°C) u much higher than that given by Dupont* and 
generally vanes between 60 to 70% and to this high 
eaten* content which is particularly susceptible to 
auto-oxidation and polymerisation must be ascribed 
the tendency of Indian turpentine oils to undergo 
fcfaferftgon on ageing. 


Attempts hare therefore been recently mede >to» 
find an industrial outlet for this fraction other thtfndt* 
use as a thinner in paints and varnishes Vergbese 
and others* attempted to prepare p Cymene bflt did- 
not meet with much success However Sondki and 
others 4 who made an intensive investigation into high 
temperature catalytic dis-proportionation and dehydro¬ 
genation of carenes were able to prepare p cymene in 
fairly good yields by using partially dehydrated gypsum 
as the dehydrogenation oatalyst at 600°C 

Some more catalysts have now been studied and 
it has been found that Chromic oxide first introduced 
as an organic dehydrogenation catalyst by Ipatieff*•* 
and Sabatier 7 also gives high percentage conversion 
of carenes to p oymene 

Preparation of c atalyet Aluminium hydroxide 
which was precipitated from aluminium sulphate 
was washod well and was then kept at 60 s to 7fl*C 
for ten hours The resultant mass was cut into pea 
size pellets and was impregnated with a solution oon 
taming the calculated amount of chromic acid Com 
plete dehydration was effected by heating m a kaolin 
crucible at 400°C for 0 5 ho lr 

Re activat on to the original activity was brought t 
about by blowing a vigorous stream of air through the 
used catalyst for 1 6 to 2 0 hrs at 400° to 500*0 

Carenes (Boiling range 103° to 108°C/745 mm 
d« 0 4808 n** 1 471 ^Ip* 4 21°-42 ) were kept over 
fused calcium chloride ottmight before being used fot 
pyrolysis The pyrogemo umt was similar to the one 
employ ed by Sordhi et nP 

TABLE I 

Frr* r or two- on Cabknn Vapours i uno Cure 
me Oxids Dseosmro ovaa Ali-mina 16 % 
onc a* th* Catalyst 1 bit 0 21 


No Temp range O % yield on wt. of oaten** 
•t °0 

TOO 350 400 450 

1 Gases 7 1 12 1 22 5 'TO 1 

2 75 08160008 

3 75-100 08 16 06 50 

4 100-120 0 8 0 0 0 8 1 2 

5 120-143 4 2 2 5 1 6 0 0 

0 143-168 75 58 66 89 

7 163-173 21 8 13 4 13 3 13 3 

8 173-178 30 8 88 2 26 6 10 8 

9 Residue 25 2 24 8 26 6 17 8 


TABLE II 

Constant* or Fractions Bohjno at 178-178°C own Vie 
TASUl 


No Tempi 15°C % yield on wt. of ouenea Iod No. n** 

1 ~ 300 ~ 30 6 86 * 1 4720 

2 350 38 8 75 * 1 4768 

8 400 25.0 63 4 1 4860 

4 400 10 6 98 l 1 4870 
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TABLE III 


CUhRWmOf’FA4DTt0M« BdtUKO AT 173* 178*C OBTAINED BY 
Pt*o*y*i» si ouMnt ovib. Chohmitt. Catalyst 20 % cose 
1 HJ v 0 21 


No 

Tetop.± 15°C 

%y.eW<mw4 of 

Iod No 

n*» 

1 

300 

32 0 

80 1 

1 4701 

2. 

360 

40 0 

71 2 

1 478* 

» 

400 

46 6 

48 0 

1 4866 

4 

460 

12 3 

80 1 

1 4876 



T4BLE IV 




Catalyst cow 

24%., 1 b.b v 0 H 



”lfo _ 

Tempi; 16°C 

% vieM on wt of 

Iod No 

n» 



care es 



\ 

300 

21 8 

79 9 

1 48'1 

2 

860 

23 1 

63 2 

1 4873 

3 

400 

17 9 

80 8 


4 

400 

7 8 

77 6 

_ “ 


Thun we find that 20% cone of chromic oxide over 
alumina at 400°C gives the best results Refractionation 
of the pyrolysate from which 173° to 178°C fi action 
had been tapped off increases the yield by 8 to 9% 
Total conversion into p cymene therefore is about 55% 
with an iodine no 48.0 On the basis ot menthadienes 
the % purity of this product would be about 85% 


Complete purification could be effooted by shaking 
the ciude produoe with 80% sulphuric acid in cold and 
subsequent washing and steam distillation The Aral 
product obtained corresponds m all respects to pure 
p cymene prepared from cnide terpinool by Sondhi, 
Bhusan Gulati and Joshi* Attempts are being made 
to effect purification by the method of preferential 
solubility 

I am grateful to Shn R N Singh General Manager 
of Ind lurp & Rosin Co Ltd and Ind Bobbin Co 
Ltd for having provided facilities without which 
this work could not be possible 


Chemistry Laboratory H K Sondhl 

Indian Turpentine & Rosin Factory 
Clutterbuckganj Bareilly U P 
8-2-1949 
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BOOK REVIEWS 


Ehctric Rauttan!* Strain Gaiuaa— By W B 

Dobie, M Sc and Peter C G Isaac, B Sc (Eng) 
AMICE The English Universities Press Ltd 
St Paul s House Warwick Square London E C 4 
Cloth Demy 8 vo Pp xiv+114 1948 (8h 15 
net) 

To an engineer familiar with the modern develop 
ments in stress analysis, especially those who are m 
topoh with the Proc of the American Society for Ex 
penmental Stress Analysis, this book will appear to offer 
very little fresh ground In fact it attempts to cover 
within, a small compass too wide a field and includes 
chapters on electronics and mathematics which are more 
adequately oovered in other texts However as the 
subject in question has been mostly treated in scattered 
English and American technical journals and orderly 
and compact ooUeotion of matter on strain gauges 
under on* cover fulfils a worthy purpose 

Else tern resistance strain gauges wen first evolved 
in iA *e ri c a i nU s rt ago and then, ooariieretty 


developed on a practical scale during the war especially 
in the aircraft industry To day they form an impor 
tant tool of useful structural research useful in varied 
spheres Noted for his manifold researches in pure and 
applied soienoo Lord Kelvin is also credited with the 
discovery of enunciating a strain resistance change rela 
tionship for metal wires a principle on which the work 
mg of the modern electno strain gauge is based The 

S uige consists essentially of a short length of wire held 
intimate relation to the material under test so that 
aay strain coming on the material is transmitted to 
the gauge This strain gives rise to a change of resu 
tance which is then accurately measured either by a 
simple bridge or a simple potentiometer circuit The un 
derlying principles are set forth by the authors against 
a background of elastic strain theory and supplemented 
by descriptions of the various types and uses of gauges 
The subject of elementary electronics including cathode 
ray oscillographs, amplifiers, and rectifiers is also dis¬ 
cussed in the latter naif of the text together with ft 
swrvsy on eleetronic-bndge circuits and special problems 
encountered in dynamic strain recording There are J 
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major advantage* in using electrical strain gauge* vtt 
the attainment of an unlimited scale of amplification 
and Bpecial suitability for remote readings and telemetr 
ipg The authors do not appear to have stressed these 
vital points, as this reviewer has failed to find any 
reference to their applications such as in recording 
the experimental runs of automobiles, airplanes, guided 
missiles and submarines by pulse time modulation 
methods Besides an inclusion of topics on fatigue 
properties of guages, behaviour of gauges under hydros 
tatic pressure at low temperatures and m soil mechanics 
problems such as the determination of actual load 
transfer from driven piling to the soil mass, would have 
increased the worth of this publication Nevertheless 
as the first book of its kind on this subject, some of 
these shortcomings can be overlooked and the text 
can be recommended to those who desire to pursue a 
oourse in strain gauge methods of experimental stress 
analysis 

8 K 0 


Absorption Spectrophotometry— By G F Lothian, 

MA F Inst P , Pp 196 Illustrations 71 Hilger 

and Watts Ltd London 1949 Price 26s net 

The second edition xif the well known Hilger pub 
lioation, 'The Pnotice of Absorption Spectrophotome 
try with Hilger Instruments, by Mr F 1 wyman and 
Dr C B Allsopp, appeared in 1934 Although the 
present volume is based on the earlier book, it has 
been so completely revised and largely rewritten that 
It appears as a new book It is a valuable hand book 
for the measurement of absorption spectra in the ul 
traviolet, visible and infra red regions of the spectrum 
by photographic, visual and photoelectric methods 
The book is divided into three parts dealing with the 
general principles of spectrophotometry, its applica¬ 
tions to specific problems and the techniques of mea 
surement 

In the first two chapters, the application of obsorp 
tion spectra of liquids or solutions to the elucidation 
of problems of molecular structure, and the explana 
tion of the absorption phenomenon m the light of quan 
turn theory have been well presented The laws of 
absorption of electromagnetic waves by different me 
dia, the validity of the laws in practical problems 
and the real and apparent departures of the laws m 
different conditions, such as the finite wave band, the 
effect of pressure broadening, and the diffusing media 
have Ween thoroughly discussed in Chapter III Chap 
ter IV deals with the various features of a spectropho¬ 
tometer and the various means of photometry which 
will determine the greatest accuracy- for a particular 
problem m spectrophotometry Part I of the book 
ends with a chapter on the methods of calculation 
for quantitative analysis of simple solutions and of 
complex mixtures, with particular reference to some 
cases in whioh Beer’s lew is not obeyed. 


Part II deals with the applications of ultra-vio¬ 
let spectra and of Infra-Bed spectra to structural, che¬ 
mistry with speeific examples of absorption spectra 
of some compounds and their chemical structures 
The analytical applications m dye industry for deter¬ 
mining the concentration and purity of a dye, and 
m biological and biochemical problems for identifica¬ 
tion and estimation of immunological precipitates 
hhve also been stated briefly 

In Part III of the book, the technique of visual, 
photographic and photoelectric spectrophotometry 
and the description of a set of instruments used for 
these have been treated fully well For work in the 
Infra Red regions of the Spectrum various thermal 
detectors have been described 

It is a very valuable book for investigators on 
spectrophotometry, because it not only describes the 
technique and apparatus used, but also states the con 
ditions for obtaining accuracy in specific problems 
Investigators on this field must thank the author for 
the compilation of recent works in the book 


Structural History of the East Indies— "By J H F 

Umbgrove The University Press, Cambridge 

1949 Pp 1 63 with 10 plates and 68 figures m the 

text Price 30s 

Yet another remarkable work of the famous Dut 
ch geologist Dr UmhgroVe, about a region which is per 
haps the most inviting to geologist, is a welcome ad 
dition to our knowledge of the festoon of islands that 
swing round the Equator in the East Indies The 
present volume has grown from a series of lectures 
delivered by the author to the students of geography, 
geology and geophysics m the University of Cambn 
dge in May 1947 and Dr Umbgrove has made a few 
additions to the original text m order to augment the 
usefulness of the book which for the rest appears as 
it was spoken 

A glance at the map of the East Indies shows 
certain interesting features, the Hunda Shelf, the pe 
miliar grouping of the Greater Suhda Islands—Bor 
neo, Java and Sumatra with Malaya, including Some 
smaller group of islands in the Java 8Ca and S6uth 
China Sea and the extensive double row of volcanoes 
The author in the first chapter answers the question 
that arouses ones curiosity—how and when this 
pattern of islands came into being? 

The shallow seas form the first topio in which 
the author has dealt in detail the distribution of the 
bottom deposits in the JaVa Sea whioh reveal some 
remarkable facts Some of the sediments which are 
rich in clastic products from the land could not pos¬ 
sibly have originated under marine condition prevai¬ 
ling at the present Mid it is thought that Svoda Shelf 
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was formed under subaenal conditions of weathering 
and river transport and became drowned afterwards 
-Either as a result of post-glacial rise of sea-level or 
as a consequence of downward movement of the bot¬ 
tom or a combination of both The bathymetric 
charts have made possible the reconstruction of drow 
ned rivers in the South China Sea and the Java Sea 
(text-fig, 3) and paleogeography of the region is dis 
cussed in detail A bathymetric map of Sunda btr 
aits and part of the Java Sea is given (text fig 9) and 
origin of spa straits discussed Morphological featu 
res of coral cays known from these areas arc discussed 
and a schematic block diagram of a coral cay m tho 
Bay of Batavia is also given (text fig 15) 

Chapter II deals with deep sea basins and trou 
ghs in which their relation to structural history of the 
archipelago as a whole is discussed as well as their 
time of origin Influence of configuration of the deep 
sea basins and troughs which is of great importance 
to several oceanographic and geological questions 
is discussed Renewal of the abyssal water of Moluc 
cas from Paciflo Ocean, along three entrances, mflu 
ence of oxygen content of abyssal water on character 
of bottom deposits and rates of sedimentation ab 
sence of red sea clay and Radiolaria ooze and re 
markable distribution of Globigerina ooze and blue 
mud are the synopsis of subject disouesed 

Chapter III is devoted to volcanoes, their different 
types volcano tectonic structures, relation between 
volcamsm, plutonism and tectonics and epochs of in 
creased voloamo activity The problematic quea 
tions of why is the volcanio arc, in the double festoon, 
on the concave or inner side and not on the convox or 
outer side nnd why there were two distinct phases of 
elevation and rejuvenated magmatic phenomena in 
the region of the East Indian inner aro since Miocene 
times are answered m Chapter VI where an attempt 
has been made by the author to elucidate all these pro 
blematio features into a general synopsis 

Chapter IV deals with structural zones which 
are discussed in chronological order and are lllustra 
ted among others by paleogeographic map after tho 
Laramide epoch of compression, paleographio maps 
of the Eocene, Miocene (Tertiary), and Pliocene ti 
mes In the Western part of the arfchipelago four 
zones seem to be particularly clear during the Cono 
zoic history—(a) the islands west of Sumatra belong 
mg to a non voloamo strip, the most recent folding 
of which oocurs in the Miooene, (b) the geonticlinal zone 
of Western Sumatra, Southern Java and the lesser 
Snnda Islands with a conspicuous girdle of volcanoes, 
(o) the series of ldio-geoaynolines, moderately folded 
towards the end of Pliocene and then elevated and 
Id) tiie pre-Tertiary folded area of Malaya, Banka, 
Billiton, the Rlouw archipelago and part of Borneo 
including the area of the Sooth China Sea and Java 
Sea and probably reaching as far -as Western Celebes 
A synopsis of structural zones djfoussed in the chap¬ 
ter is tabulated in a simplified version (Table IV) and 
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a synopsis of Tertiary stratigraphy is also given in the 
form of a text figure (text-fig 49) 

Chapter V deals with the geophysical investiga 
tions which are threefold and concern terrestrial mag 
notiam, seismology and gravity researches Seitmic 
and gravimetric results are considered while the mag¬ 
netic data is thought to be scanty 

In the last Chapter Dr Umbgrove constructs a syn 
thesis of the geological history of the East Indies and 
recalls the geophysical theory of Vemng Meraesz 
Some of the subjects discussed in this Chapter were 
treated m part of Chapter VII, ‘Island Arcs’ of the 
second edition of tie Pulat of The Earth by the same 
author 

The book is richly illustrated with well chosen 
figures and maps and is written in a lucid Btyle and 
gives a very interesting reading It will certainly 
bo welcomed by most of geologioal colleagues who 
have been wanting to know more about the structure 
of a region 

H S P 


Colloid Science—By A E Alexander and P 
Johnson Vol I A II, Oxford University Press, 
pp XX+837 Price £3 net 

The book is intended to bean advanced text book 
of Colloid Scienoe 

Colloid Science is the science of fine partioles 
It has its own physics and chemistry though this 
branch of science as it stands to day is popularly known 
as Colloid Chemistry It owes for its development to 
an exact scienoe, in no small measure to the works of 
physicists, mathematicians and biologists The concepts 
pervading the science of colloids and tools developed 
tor its studies and mathematics invoked are being pro 
dominantly exploited by ohemists Tho science of 
Colloid Physics still awaits to be developed The 
turbid science is essentially a fudamental science which 
the authors have spared no pains to emphasize 

The book differs in contents and treatment from 
other text books of Colloid Chemistry because of aim 
plified mathematical treatment of subject matter 
That a mathematical out look is mdispensible for proper 
understanding of Colloid Science to day is very often 
overlooked m many text books and treatises The book 
is a “modem treatment of Colloid Science intermediate 
between the elementary and purely descriptive on the 
one hand, and on the other the specialised treatments 
in monographs and articles on recent advances * It w 
divided into three parts The first part deals with 
historical development of the science and modern views 
of the colloidal state, the seoond part on the experiment 
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mental methods and their theoretical basis and the third 
part (Vol 11) with the study of important Colloid 
systems 

Treatments of each of the parts are logical and 
sufficiently up to date A good feature of the book 
is the treatment of the theories of different tools and 
experimental techniques adopted m Colloid Science, 
The authors have not left the matter after giving a hare 
out line of theoretical principles (which seldom helps 
to guess what goes on in the experiments) and a list 
of references The authors have dealt the science in the 
manner in which it has grown and the treatment is 
Spmewhat comprehensive 

In doaling with a fast developing subjeot like 
Colloid Science, controversial issues cannot be avoided 
and the volumes contain discussion on many such 
For this roason at least, if not for other reasons the book 
could have contained profuse references to the various 
schools of thoughts 

In the chapter on clays and zeolites (Chapter 
XXV) such loose statements as the following should 
better havo been avoided viz , 

'The phenomenon of base or ion exchange by 
Zeolites cannot properly be included under their 
adsorptive, properties , since the process involved is 
purely one of exchange (P 726) 

'Equilibrium in the clays is reached almost ins 
tantaneously (P 726)—which is not correct 

In discussions on origin of charge (p 43 48) refer 
ence should have been made to the classical works of 
Mukherjee (1921) Though the idea of ion pair formation 
on the body of a charged oolloid particle was first sugg¬ 
ested by Mukherjee, reference has not been made to such 


works The author*write without reference as •- "thfee 
gegenions are bound by electros ta tic force s solely (is, 
as ion pairs on the Bjerrwn's view and move kinetioaUv 
with the partiole ‘’This is the oonoeption to Which 
Mukherjee’s theory of electrical double layer leads to- 

In scattered discussions op Donan membrane 
equilibrium reference has not been made to the important 
theoritioal researches of Choudhury (Thfc Don nan Mem¬ 
brane Equilibrium by S G Choudhury, 1946, Published 
by A K Bhattacharjee, Santragachi, Howrah ) 

The important works of Marshall and his sohdol 
on artificial silicate membranes have been overlooked 
in discussion on membrane potentials 

These and other such omissions somewhat dimi¬ 
nishes the usefulness of the book to research workers 

Lucid treatment of subjeot matters and many other 
merits of the hook far outways the minor shortcomings 
and it can be unreservedly recommended as a text 
book for advanced students of Colloid Chemistry 

The authors have very ably dealt with the problems 
of correlating physico-chemioal properties of oolkudal 
systems with their structural peculiarities The chapter 
on ‘thermodynamics and its application to colloidal 
systems deserves to be specially mentioned for its 
clarity The question of the meaning of moeloular 
weights in oolloidal system is very aptly raised Logi¬ 
cally it is better to use the term’ >r partiole mass” rather 
than ‘molecular weights” when discussing oolloidal 
systems, though in proteins and other light polymer 
systems it is customary to talk of molecular weights 
even though the systems are actually polydisperse 
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OUR NATURAL RESOURCES AND THEIR CONSERVATION 


COME 040 BCientiHts representing M) nations mot 
August this year at Lake Success U S A to study 
the venous problems relating to conservation and wiser 
use of world’s natural resources Considering the fact 
that the soience of conservation is still in its infancy 
in India, the contribution made by the Indian dolcga 
tion at the conference was of sufficiently high order 
The American delegates, however, dominated the con 
ferenoe and rightly so, because it was in America that 
the technique of conservation and utilization of resour 
oes was perfected and put to practice The American 
Association for the Advancement of Science was per 
haps the first scientific organization to focus the atten 
tion of the world to this vital issue The Americans 
however, oould not push on vigorously with their pro 
gramme of conservation until Theodore Roosevelt 
became President of the US in 1001 The forests 
which were disappeanng very fast had to be preserved 
President Roosevelt succeeded in increasing forest 
reservation of his oountry to more than 116 million 
acres, and in withdrawing from private entry another 
118 million acres of potentially rich mineral bearing 
land It was at his suggestion that the National Con 
serration Commission was founded in the country 
and international conferences wore organised to con 
aider this question. In more recent years Pre 
sident Franklin D Roosevelt was a great cham 

n of the conservation movement It was 
ng his administration that the famous Tennessee 
Valley Scheme was formulated and got going This 
scheme ranks as one of the spectacular examples of how 
a country's natural wealth can be conserved, developed 
and finally improved The Russian schemes of resource 
conservation and utilisation, m embodied m the senes 
of Five Yew Plans, are muon more spectacular ex¬ 
amples of what a nation oatf do m this respect, 
inspite of initial backwardness, if they have the will to 
fet things done. The Soviet Union has tins beta 


transformed from a poor and ill equipped agricultu¬ 
ral country into a highly industrialized State within 
such a short time as thirty years The conservation 
movement is also gaining ground in oountnea like 
the United Kingdom A special Ministry of Town 
and Country Planning was established during the 
last war in Oreat Britain, with a view to conserving 
and utilizing natural resources which were neglected 
before 

Natural resources are fundamentally environment 
functioning in the servioe of man, and their true apprai¬ 
sal depends upon a number of variable factors such as 
human wants and human abilities Forests, soils, wa¬ 
ters, minerals and animal life are the essential element 
of environment which man exploits for his very exis 
tence Conservation is defined as the course of action 
which will secure for mankind at least as great a futurf 
benefit from the exploitation of environment as is 
now enjoyed It therefore includes the protection of 
the forests, the prevention of soil erosion, the proper 
utilization of water resources, the careful mining of 
minerals, and the care of animal life including the fish 
The conservation of the human life and culture of the 
nation is considered to be the most important phate of 
this movement Accepting the principle that every 
nation should now be free to its own course of action, 
the technique for resource conservation must be devised 
differently for different countries based upon the degree 
of political and economic independence previously en¬ 
joyed by the people All the above topics were thorough 
ly discussed at the Lake Success Conference, each dele¬ 
gation emphasing their special viewpoint 

The Conservation of Man One of the fundamertai 
resources of any nation is the skill and energy of its 
population Ever m the richest country of the world, 
the United States, the net money value of all the peonft* 
is found to be twioe as great as that of ail thf ex ni i attyfr 
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material possessions of every description In less deve 
loped and more densely populated countries like India 
tiie per capita money value of man may be less, but the 
total money value of the entire population amounts 
almost to an astronomical figure and is at least fifty 
times greater than that of the utilisable material wealth 
of the country Yet man is left to his fate m India 
T^e productive years of man are, therefore, considerably 
shortened in India Every year 34 million children 
die before reaching their ^fifteenth birthday, costing 
the country several hundred crores of rupees What 
an enormous drain on the country s resources' What 
a tremendous waste of the human material, the greatest 
asset of India This question should, therefore, be 
given the first priority in any conservation programme 
for India, so that under nourishment and insufficient 
elucation may no lorger retard the healthy growth of 
the Indian child 

Forest, their conservation and utilization Forests 
constitute undoubtedly one of man s greatest and at 
the same time most mismanaged resources The 
National Planning Committee of India, therefore, did 
a very wise thing in appointing a sub committee 
on Soil Conservation and Afforestation which started 
its work sometime in 1939 The very first resolution 
adopted by this sub committee was as follows 
"Soils and Forests constitute a national heritage 
On their successful conservation depend the present 
and the future of the nation The State must therefore 
atep it and accept responsibility for their conservation 
Originally forests covered at least one third of the surface 
of the earth, but due to their ruthless destruction by 
man, they now hardly cover 9 000 million acre*, that 
to say, less than one sixth ovor the total area of the 
world /There are reogrdB to jthow^tkaL. the iSahara 
desert wasJorfieted and inhabited m the post, and that 
alttsldn£”civilizations once flourished in regions of Asia 
and Houth America, are now invaded by deserts " 

Clearing of tho land for agricultural activities 
has been tho chief factor in forest depletion through 
out the world, more so in under developed countries 
like India and China which contain more than one 
third of the entire world population In India the dense 
forests of the Gangctic valley had to be cleared off 
to give place to the plant* favoured by man—wheat, 
nee, barley— all members of the grasB family The 
second major factor responsible for forest depletion is 
lumbering on a commercial scale, as practised in the 
U SvA and Europe It is reported that the United 
States alone cuts a9 much lumber per year as the rest 
of the world together Of the other causes leading 
to destruction of forests mention may bo made of forest 
fire, wind erosion, over grazing, and insect pests 
Forest fires may occur from both natural and human 
causes The major natural causes of forest fire is 
lightning Tn India such fires often do considerable 
damage to forests in Summer months The fire pro 
tective measures devised so far need further improve¬ 
ment For example, the method of early burning of 
dry fallen leaves, grasses and decayed wood under super¬ 
vision may minimize the danger of natural fire during 


(he Nor wester months, but gives rise definitely to soil 
erosion which adversely affects the growth of^seedlings 
The disappearance of forests from the Sahara and other 
man made deserts was caused mainly by wmd erosion. 
The invasion of deserts into forest lands can early be 
prevented, if proper steps are taken Cultivation of 
natural grasses on land denuded of forest coverings 
is thought to be most effective in checking the growth 
of deserts H11 slopes exposed' to violent winds 
are often devoid of any trees The Cherrapunji scarp 
is a classical example of forest land totally damaged by 
strong gales Animals grazing in forest land often 
do serious damage to both seedlings and older trees 
In India more than one crore of animals graze every 
year in State forests Grazing Bhould bo controlled, 
if forest stands are to remain productive for years 
The damage done to forest by inseot pests is also pre 
ventible In the United States, some 387,000 acres 
of valuable forests were sprayed successfully m 1947 
from the aeroplane against the tussock moth 

Forests provide mainly fuel wood and timber 
for the use of man It is estimated that the world 
consumption of these two forest products amounts 
to 250 million cubic metres per year Another 250 
million cubic metres is consumed annually for feeding 
industries like paper and rayon, and for various other 
purpoies Even this heavy consumption falls far short 
of the present demand for timber and firewood in the 
post war world, and the natural tendenoy today is 
to fell trees indiscriminately, not knowing that this 
will hasten the death of the remaining valuable timber 
stands Coniferous soft wood forests are now exploited 
more rapidly than tropical or temperate hard wood 
forests The Soviet Union is the only country that 
has large reserves of conifers for export and future 
use Finland and the two Scandinavian countries— 
Norway and Sweden, are also very rich in softwood, 
and have exportable surplus, though consuming more 
wood per capita than any other nation of the world 
All the other European countries, though once heavily 
forested used up practically whole of their forest 
resources, and later adopted vigorous forest policy, 
which inoluded regular planting, scientific stnpcutting, 
complete utilization of all forest products and State 
ownership or control As a result of thiB policy, Ger 
many had more than one quarter of her area covered 
with forests, and France, about one-fifth before the 
last world war 

India is a typical example of what happens when 
forests are destroyed Once India had extensive 
and excellent forests, but now hardly 12 per cent of 
its area is covered with dense forests, and that too, 
mostly in inaccessible and mountainous areas Be 
cause of shortage of firewood in the neighb urhood 
of villages, villagers in India are obliged to use cowdung 
extensively as fuel The waste of this good and cheap 
manure cannot be stopped until forests around villages 
are restored Destruction of forests also intensified 
nver floods in India, causing untold sufferings to the 
millions who lived in flood plains It is a pity that 
the previous Government of India did not make any 
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use of their powers under the 'Indian Forest Act, 1927 
for mirimizu g the evil effects of ruthless destruction 
of trees by owners of private forests Now that India 
has attained Independence, it is hoped that the forest 
departments in the provinces will adopt a more vigorous 
forest policy for the proper maintenance and utilization 
of existing forests, and for planting of trees in lands 
agriculturally unproductive 

Soil and Soil Erosion The soils of a country 
constitute its most valuable natural resource, as it 
feeds the plants, which provide all the three basic needs 
of man,—food, clothing and shelter The soil formation 
is a very slow process, and it takes nature more than 
1000 years to build one inch of top soil, the most vital 
part of the soil profile It should be realised that 
when this top soil, say upto the depth of 6 inches from 
the surface, is removed either by wind or by water 
or by man for repairing unraetalled roads, the most 
common practice in India, 6000 years of nature’s work 
goes to waste It is estimated that the USA loses 
some 400 million dollars every year because of soil 
erosion and consequent low productivity of agricul 
tural land In India about one half of the agri 
tural land is suffering from soil erosion This accounts 
for shortage of food for man, and fodder for domesti 
cated animal Since soil erosion can be controlled 
in a practical way, an effective organisation on the lines 
of the Soil Erosion Service of the United States, should 
be estab'ished m India The examp'os of other countri 
os Bay Franco or Italy can be effectivol\ followed by 
India in the reclamation of deeply eroded fields for 
agricultural use, and m bringing again under the plough 
thousands of acres, now lying waste because of ex 
tremelv low fertility 

Water resources, awl their utilization Wan uses 
water in so many ways that he often takes it to be 
an unlimited resource like air, and does not take stop-’ 
for its proper utilization and conservation until he 
is confronted with a serious water shortage In any 
scheme of planning for water resources development 
the just apportionment of water between the various 
users should be thi guiding principle The order of 
importance of the various uses of water, as suggested 
by Throndike ^aville in 1935, still holds good Tt 
is as follows (») atomspherio moisture indispensable 
to organic life, (») drinking water for mai , (m) water 
used m agriculture and husbandry, (tt>) water as a 
habitat of fish, (v) water used for generation of power 
(vt) water used for mechanical and chemical processes 
in industry, (tnt) water as a means of transportation 
(out) water as a medium for the removal and punfica 
tion of water, (txl water as a recreational asset, (x) 
water used as ice 

The rainfall of India is bo erratic and seasonal 
that too much dependence on it should be discouraged 
and vigorous water poliov is to be pursued, as advo 
cated by the National Planning Committee, so as to 
get the greatest benefit possible from the country s 
water resources The sub committee on River Train- 
ms and Irrigation had recommended the establishment 
of 4 National Water Resource* Board for th$ oonser 


vation and utilization of water resources m the conn 

tiy 

Minerals and their conservation Nature has given 
toman her veritable'treasures m the form of min is* 
ra.s But unfortunately theso resources are not only 
exh&Uctible but are a'so irreplaceable This fact has 
been ignored so far and more mir erals have been extrac¬ 
ted from the earth m the lart thirty years than in the 
whole of previous history Asa result; of such intensive 
exploitation, most of the noh mineral deposits are on 
the point of exhaustion Iron, manganese, aluminium 
and mercury may last for another hundred years, but 
some like nickel, lead 7ino, gold, silver and diamonds 
will disappear from the mines within a generation 
Hence, it is natural that there should have been a lively 
discussion at the Lake Success Conference on the prob¬ 
lem of techniques for conserving mineral resources It 
was pointed out in the meeting by representatives of 
under developed countries that measures adopted for 
conservation of mineral resources in their countries 
were far from satisfactory, and that their mines were 
denuded of rich minerals for the benefit of foretgn 
oountnes According to Wadia India alone has sup 
plied 40 million tons of manganese ores of the higher 
grade since 1900 at a price little above the oost 
of mining and transport to the conBumuig foreign 
countries Tt is hoped that the Bureau of .Mines, re¬ 
cently established in India, will look mto the problem, 
and devise means for the wiser use of minerals The 
Bureau of Mines should give first attention to qoal 
and petroleum, the two chief onorgy producing raw 
materials The Industrial Revolution m Britain was 
made possible by the widespread distribution of the 
coal fields, and if in a country like Britain there could 
be an acute shortage of coal m recent years with the 
consequent disruption of industry and commerce, the 
same thing may happen in India m a much worse form, 
unless steps are taken in time to avert such a ciisis 
In the petroleum world India’s position is critical 
The Oigboi fields contribute only a fraction of petro¬ 
leum products consumed m India Because of India’s 
deficiency m petroleum, agricultural substitutes for 
petroleum like alcohol from the fermentation of gram 
and molasses should be manufactured and extensively 
used The Bureau of Mines should also encourage 
prospeoting for petroleum in different parts of the coun¬ 
try, especially in the Himalayan foot hill zone As 
to non ferrous metals, the richer deposits should be 
oorserved, and known low grade ore deposits should be 
opened up It may be pointed out in this connexion 
that with government subsidy and tariff protection 
worthless rooks have been converted into rich ore* in 
oountnes like the United States, the Soviet Union and 
Germany 

Preservation of Wild life including the fish The 
oldest occupations of roan were hunting and $shmg 
As a result, very few wild animals are found today 
exoept in very inaccessible and remote places The 
preservation of wild life, therefore, forms an integral 
part of the conservation movement Wild animals 
should be-preserved not only for recreational 
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aesthetic reasons, but also because they form part of 
the economy of nature The drain on wild life in 
the forests of India has been enormous As a result 
no lions are known to exist in any of the forests, the 
solitary exception being the Qir Forest of Junagadh 
Commercial fisheries are divided into fresh water, 
coastal and open Bea types For the world as a whole 
the fresh water fisheries are less important 
than the other types, but it is just the reverse in India 
at the moment According to Hora pond culture u 


a type of animal husbandry which has its highest 

2 plication in tropical countries and a lucrative 
dnstry According to Srinivasa Rao, another 
Indian delegate at the Lake Success Conference, ex¬ 
ploitation rather than conservation is the immediate 
problem of marine fisheries in India With a large 
continental shelf bordering on three sides in addition 
to a number of nver estuaries penetrating into the land, 
India has an ideal setting for the development of marine 
fisheries 


PHYSICAL METHODS OF TESTING JUTE FIBRE 

K R SEN 

TSCHNOLOOICAL RESEARCH LABORATORIES INDIAN CENTRAL JUTS COMMITTEE CALCUTTA 


INTRODUCTION 

TN order to study fibre quality m relation to the 
A spinning performance, it is essential that the units 
tested as fibre and the units which compose the yam 
should be the same (1) Therefore in the case of 
jute, as the fibre occurs in nature as a meshy complex 
it requires to be thoroughly broken down m course of 
processing Necessity is therefore felt for the develop 
ment of a suitable method of filamentation which 
can be easily manipulated so as to pioduoe the requi 
site degree of dimensional fineness of the fibre A 
method of separation by hand, which has been found 
to yield filamental entities of the same order of fine 
ness as occurs in a yam, has been developed and is 
described here 

As hand manipulation methods usually must 
bo, thiB method naturally suffers from the drawback 
of being rather time consuming Device of a suitably 
handy filamentation machine is therefore important 

Filaments obtained by the method of hand sepa 
ration from batohed jute, have been tested for characters 
of gravimetric fineness, strength and slippenness For 
the measurement of the last named character a special 
instrument was devised These characters are as 
known from experience with other fibres important 
factora in the determination of the behaviour of a textile 
fibre during processing as well as the strength and uni 
formity of the yam produced 

A procedure for estimating the relative splittabi 
lity of the meshv jute fibre such as will allow reduction 
into the category of spinnable filamental units has 
been indicated 

Mvthod ox Siwolk Filament Production 

For spinning jute, the greater the transverse split- 
tability of the natural meshy fibre, the less is the degree 
of available complexity due to filaments of various 


* Based on papers A memoirs published under the eus- 
j*4s of the ItfUn Centr'd Jute Committee 


sizes being joined together within the processed fibre, 
and also the better is the strength of the yam produced 
The improvement in strength is mainly due to the re 
duction of irregularity of yarn structure During the 
process to which a jute fibre is treated fir producing 
yam the filamentation from thi meshy complex is 
effected by the gill pm system acting undei the draft 
8o, it is clear that filamentation can only cccur m those 
cases m which either the gill pm can peretrate in 
between two adhering filaimntB or it can arrest cr 
obstruct the movement of one part of a join* filament 
while the other part is torn asunder under the pull 
of the drafting force For appropriate degree offilamen 
tation therefore tie should imitate these co occurring func 
ttons of the gill pm and the applied draft 

The hand manipulation procedure developed as 
an interim method» e until a suitable machine is avail 
able for filamentation is desenbrd below in detail 

Suppose a fragment F (fig 1) composed of adhering 
filaments of which only tw r o are shown for the sake of 
simplicity is collected at random from the maps of fibre 
cut to suitable size after batching and light combing 
Let the fragment F possess a branch at a’ and a non 
adherent region b In such case the bifurcated 
ends should be held separated from each other between 
the thumb and the fore finger of the left hand near 
the outermost points as indicated by the opprsmg 
full line arrows The plane containing the ends cf the 
adhering filaments should, for convenience, be boil 
zontal, and the holding pressure should therefore act 
vertically Then with the thumb and the fore finger 
of the right hand (only the fleshy parte of the fingtre 
should he employed) suitably light pressure Bhculd be 
applied in the same direction as with the left hand 
The two fingers of the light hand thus oonoemed, must 
extend, at least in part, to the bifurcated region The 
pressing fingers of the two hands should be situated 
at start as near to each other respectively as possible 
Thereafter, beginning from a point in tha plane of the 
bifurcated ends, where the filaments are already sepa¬ 
rated, the point of light pressure (with -the right hand) 
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should be continuously slid along in the direction of 
the other end of the fragment concerned (as indicated 



Fig I 

by the broken line arrow) The process should be re 
p**ted> if hecessary, two or three times* This action 


will result in either F being split over the whcle length 
and producing the two single filaments F, and F g , or 
showing itself as F, 

In the case of F, the fragment should be held 
fast between the thumb and the forefinger of the right 
hand at P or even a little farther away to the right 
of the diagram m the same manner as F was held by 
the left hand A moving light pressure with the fleshy 
portions of the thumb and the fore finger of the left 
hand should be exerted continuously from a point 
in the already separated regie n towards Q This 
will cither split up thi fragment F into two single 
filaments F x anu F, or will tear off one of the filaments, 
producing two pieces like F 4 and F 4 If the portion 
adhering to F 4 is very small F 4 may be regarded as 
a single filament as also F ignoring the small attach 
ment z 

In some cases F may appeur at the end of the first 
treatment as F s When this happens the larger portion 
r may be treated like F and the small’r poruor v 
may bo pulled off If x is not separated into single 
filament by the action recommended it may also be 
pulled off leaving F 4 to assume th form F 4 I his F ( 
when the adherent portions arc v ry small may be 
taken to represent a ungle filament 

Sometimes one may come ocn ss a thick fragment 
which is composed of two or more single filaments 
completely adhering together at all or a'most all prints 
throughout the length of the piece '■huh a thick 
fragment is represented bv G Fithcr this fragement G 
does not at fiist show up any branching at th e$trem“ 
ties or it shows some branches not longer than a mm 
(lay) When no blanching is a A all obstreed the frag 
ment may either bo a composite oni or a single filament 
of the flat ribbon type Tf the extremities however 
reveal small branches G must be regarded at t< nsistipg 
of perfectly ahderant filamental ccmpcrents When 
a fragment like G is met with it becomes therefore 
necessary to asceitain whether the e an adherent 
filaments or not and whether if such filaments exist it 
i* possible to easily separate them To* do this two 
suitably separated points A 2 and 4 S shruld be s-lectfd 
on the fragment Ihe separation of the two points 
should be small but not so small as to damage the fibre 
when the process described belew is applied Ihete 
two points should then be held rape tivt y 1 v the left 
and the right, hands between the tl umb and the fere 
finger of either Ihere should be abcut 15 or 10 mms 
of free space between the pairs of fingeis Them wo 
hands should then be made to appraoch t ach other quick 
ly but should not be brought so close together as to bend 
the fragment into a permanent kink The directions 
of the opposite movements are indicated by the full 
line arrows This process should be continued ever 
the whole length proceeding step by step as indicated 
by the broken line arrow 

If after this treatment, even when repeated rnce 
or twice, no non adherent portion at any part should 
come mjo view, the fragment G should be classed as 
a single filament—either qne of the flat ribbon type t 
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or one which is composite hut not easily splittable 
mechaniclly Often it may be found however that 
the fragment G, after this treatment, looks like G ( or G,. 
In eaoh of these cases the fragment should be 
subjected to similar treatment as F. The treatment 
should begin atV in the case of G, and proceed in either 
direction successively In the case of G t the treatment 
should begin at ‘d’ proceeding towards the other end 
of the fragment, as indicated by the broken line arrow 

The multiple components in any fragment 
should, as far as possible be separated by treating in 
pairs If there are multiple filamentB in a fragment 
like the one shown at H, each region of a pair of non 
adherent filaments should be successively dealt with 
as in the case of F 

With icgard to the process of splitting described 
above, the following facts may be noted The pre 
sencr of non adherent or branch mg fibres makes it very 
likely that the elements joined together should be 
separated by the machineries The probability is 
especially increased when the fibre has been softened 
by batching On the other hand, the adherant fila¬ 
ments which do not show up any non adherant region, 
are not quite so likely to be split up into components, 
» e unless the fibre, batched and softened, under 
action of the relative frictional drag against other 
fibres, under the tension of the draft, as well as the vi 
bratory effoot of the machine in action, reveals any 
non-adherant region wherein the gill pm may enter 
It is undoubtedly possible therefore that in actual 
processing, some of the filaments which were originally 
totally adherant, will be Bplit up It is also possible 
of course, in as much as the whole procesB is governed 
by the law of chance, that some adherant filaments 
with oven non adhering portions showing, will escape 
splitting But considering the method of silver doubling 
and repeated drafting through gill pm systems, the 
number which may escape untouched will be extremely 
small 

In the procedure described above, the treatment 
given to the fragment F or H, as well as the latter part 
of the treatment given to the fragment G, may be taken 
corresponding to the action of the gill pins on the fibres 
under draft The light pressure with which the thumb 
and the fore finger of the right hand try to draw apart 
the already partially separated filaments, the fleshy 
parts of the two fingers being in contact in the Inter- 
venmg space between the separated paits of the frag¬ 
ment is like the light pressure exerted by the relative 
motion of the fibre under draft against the penetrating 
body of the gill pin The diagramatic representation 
can be seen in Fig 2 The first part of the treatment 
given to the fragment G, corresponds to the softening 
treatment subsequent to batching, as well as the sepa¬ 
rating action of the \ i bra ting machinery 

This close analogy between the treatment given 
in processing and that given in the procedure described 
above with regard to the principle of action, makes 
it safe to conclude that the constituents of a fragment 
with adherant filaments, wltfcjj {ujvo not been separated 
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under the above manipulatory treatment will not he 
likely to be separated by the machinery; and that most 


F 



Fig 2 


of the filaments secured by the hand-treatment, will be 
likely to be produced in actual processing also The 
technique of filamentation described, will thus be most 
likely to make the jute fibre practically assume the same 
order of fineness as obtains in spinning The similarity 
of the order of fineness con be seen from actual data 
reproduced here 


Table I 


Jute Quality Filament moaa per unit length 
(micro gm /cm ) 


Variety Grade Hand eepn From atandard Difference 
rated (A) Yam (B) (A B) 


White Low 37 ± 2 8 

White Medium 23 ± 0 9 

White Fine 26 ± 0 4 

Tossa Fine 1 >5 i 0 4 

Toeea Fine II 22 ± 0 2 

Toena Superfine 24 ± 0 7 


31 ± 1 H B ± 3 2 
25 ± 0 5 -2 ± 1 a 

20 J. —* - 3 ± - 

29 ± 0 3 -4 ± 0 5 

24 ± 0 5 -2J-0 5 

27 ± 1 0 >—3 ±12 


•Tins wsa found by sorter method from \aluea for different 
length group* 


Testing fob Quality 

(o) Staple length of Filament The fibre elements 
m raw jute arc several feet long and connected together 
in the form of a meshy complex Longitudinal break 
down naturally accompanies transverse reduction 
of size in course of processing So, the staple length 
of the spun elements of jute is only a post facto deter 
minable quantity 

The filaments unravelled from a yam are crimped 
due to the pressure of the twists applied in spinning 
Tho crimps formed in the yam-filaments in that manner 
no doubt serve a useful purpose by creating an un- 
evenness on the surface of a filament, which largely 
augments the resistance to mutual slip and also pre¬ 
vents twists from running out However, due to these 
artificially generated ciimps in the filaments drawn 
from an untwisted yam, these filaments an hot amenable 
to accurate testing by an ordinary sorter of the Baer- 
type used for cotton 

Some results obtained by direct measurement, 
against » suitable scale, of large number of filaments 
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constituting *11 the tractable ones from several poitiona 
of a standard yam are stated below 

Tadlx n 

Mean Relative Frequency (%) 

Group White Jute ToeeaJute 

Length A B C* A B C 

(cm) 

10 01 - 03 04 02 

40 21 01 40 01 70 37 

7 0 22 6 7 4 10 0 1 4 21 7 23 0 

10 0 33 6 88 6 23 0 24 6 24 4 30 8 

13 0 22 8 20 0 24 0 34 0 21 1 20 0 

16 0 12 2 16 2 16 7 22 4 13 • 12 • 

10 0 46 82 12 5 11 4 68 69 

22 0 16 23 60 40 40 10 

0 5 0 03 10 36 12 11 09 

28 0 01 01 03 03 03 

31 0 - 0 1 — 0 0 

34 0 — — — 0 0 

37 0 — — — 0 1 

40 0 0 0 

43 0 — 0 1 

Mean 

Length 11 3 12 7 13 6 14 1 11 6 11 4 

(cm) ±0 19 ±0 11 ±0 38 ±0 11 i.0 12 J.0 13 

No of 

fllamenta 1016 1109 1270 1166 040 1134 

examd 

* Tested by the sorter teohn quo which was later discontinued 
due to roughness of accuracy Data reduced to scale from 
smoothed graph 

It can be Been from these data that the lcngtn 
distribution of jute filaments composing a jam is 
negatively skew indicating thereby a bias m faiour 
of Bhort lengths Remembering the fact that the length 
as Midi is geneiated by the machines by frequently 
breaking down the very much longer elements and the 
medium and the shorter lengths only on relatively 
rare occasions m the course of processing the oxib 
tenco of such bias is easily urderstood The effect 
is m some respeots similar to the one discussed prp 
viously m the case of ginning of cotton (2) The dis 
tubution in the case of cotton where fibre length most 
ly depends on the biological growth conditions should 
basically be symmetrical according to the Gaussiar 
exponential law Of oouite due to the environmen 
tal causes particularly those of systematic decline 
of temperature and the mechanical treatment such 
as ginning a small bias may be introduced on account 
of prematiue cessation of growth or breakage of longer 
units This produces a small negative skewness m 
the length distribution of cotton 

(6) Gravimetric Fineness of Filament —The gra 
vimetno fineness expressed as mass per unit length 
was done on 10 test samples of batched jute oombed 
previously with a specified number of diawings (25/30) 
over 4 rows of gill pins from the hessian roving frame 
Combing actually remove* some of the finer oonsti 
tuents (6) from the sample Bat the change when 
single filaments are under test, may be considered as 


being very small The test samples were obtained 
from the stock of oombed fibre by the method of re 
pea ted subdivision and suL sequent picking up of small 
quantities from the sub group samples hilamenta- 
tion was earned out by hand according to the techni 
que described The lesults have been stated under 
A lr Table I Also from the total weight and num 
ber of filaments whose length distnbuticn is given 
m Table II the gravimetric fineness of filaments ccm 
posing the yam was obtained The data for the yam 
filaments aie given under B in Table 1 

From the values noted m Tabic I it is seen that 
the fineness of hand separated filaments was generally 
lowei than that of the yam filaments The difference 
was sometimes non significant also The relative 
nature of difference is understood if we remember 
the following probable cases — 

(*) Some fibre entities may remain incomple 
tely reduced into single filaments during 
processing wherein the whole thing is con 
trolled by the law of chanoe according to the 
disposition of the fibres at start and in rela¬ 
tion to their physical characters and 

(u) somewhat under estimation of length of 
the yam filaments concerned ib possible 
on account of the crimps present (In Bcme 
cases crimps defied any moderate attempt 
at straightening without possible break up 
of the complex structure) 

The positive difference in one of the cases obser 
ved can be easily understood if it is remembeied that 
the sampling effect in the caBe of this lew quahty 
white jute was very large as the largest value of the 
standard error for the same number of observations 
as for others indicate (In this case hand filamen 
tation was also very difficult to oarry out fully due 
to powerful and often extensive adhesion of lnchvi 
duals) 

The reliability of the hand separating method of 
filamentation can bo judged from (») the very low stan 
dard error for 10 observations (u) the attainment 
of the same order of smallness which the actual yam 
filaments exhibit and (m) the very exact reproduci 
bility which different woikers using the same complex 
fibre bulk for drawing the respective lot of 10 sam 
pies reach The reproducibility may be judged from 
Table III below 

The fine quality variety of white jute which was 
tested by the Baer type sorter (as used for cottcn) 
provided but roughly with various length groups The 
sorter used consisted of 48 rows of 24 gill stocks from 
the hessian roving frame each row consisting of 11 
pins A suitable metal block with noimally situated 

E allel metal plates was used to press down the fibres 
l ont on the oombs so as to form a compact lot ha¬ 
ving a common end line By removing combs gra¬ 
dually different groups of fibres were oolleeted These 
were than checked for length against the corretpcn- 
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ding mean group length, oounted and weighed Du the Buooessive slips were noted starting after the first 
ring checking the length, the displaced filaments were one The first slip was considered to mark the seta 
.redistributed as far as possible over the relevant groups position of tension on the slipping filament Test 
The mass per unit length values obtained for the di was carried on IOC filaments for each jute (in the 

Tabus lit 

Jute Order of tenting Tester Gravimetric Fineness Maximum Difference be S X • e of 

(micro gm/cm) tween two Testers Values Difference 

(microgm/cm) 

t A 28 4 i 0 30 

White TI B 26 0 ± 0 19 0 4 0 81 

One 111 C 26 8 ± 0 30 

I A 21 9 ± 0 23 

Tonga II D 21 9 £ 0 14 0 4 0 66 

fine A III C 21 ft -fc 0 30 


1 A 25 1 + 0 38 

Tosea II O 25 4 ± 0 20 0 8 0 81 

flne-B HI F* 

IV F 14 10 ± 38 


*<n part* 

fferent length groups were plotted againBt eorrespon case of one fine toesa fibre the number available was 

ding mean lengths in Fig 3 This figure provides us 93) The results are given in Table V 
oletwly with an indication that the longer the filamen 

tous constituent of a juts yam, generally the coarser In the measurement of the frictional resistance 

it is of jute the greatest amount of difficulty lay in the 
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Fig 3 

(c) Fractional Resistance of Filaments The ins- making of uniform pads in which the fibres were ar- 
trument used for this purpose is shown in Fig 4 The ranged m a parallel, and also sufficiently compact, 
description of the parts is stated underneath the dia- pattern Without uniformity, the contact between 
gram The tension on the filament which was made the slipping and the pad fibres is likely to become 
to slip against two mutually pressing pads of parallel unoertaw Also, lack of compactness makes the nor* 
fibre, waS applied by the O'neill method(3) A fixed mal pressure indefinite The difficulty us pad.for¬ 
bad of 202 gms was used on the pan for the purpose ming is greatly aggravated by the stiffness >of tbajjde 
of developing * suitable normal pressure between fibre as well as thu hairy appearance pf surface jandgred 
the The pads were 6 cm*. in length Generally by the short elements joined to the full-length ones- 
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After preparation, the pads, however formed 
require to be kept for * long time (over night) tn sUu 
an the instrument, in mutual contact under consider 
able preaaure In this way the fibres in the pad may 
be got set into a fixed position 



Fig 4 Filament Friction Testing Apparatus 
F ~ Hinged foroep for placing the filaments about a 
fixed position relative to the pads 

f — Slipping filament attached to eylet £ 

D «= Pad blocks of which one 1a hanging freely about 
the support X and the other is fixed 

8 •» Arrangement to hold pad fibres in position 
W — 2 pully wheels over which tlie cords C panning 
round the circular rods R on each side respectively pease* 
W is attached to the fixed pad 

N •» A pan for adding loads for developing a pressure 
between the pads hanging vertically by means of a cord tied 
to the Cords C brought together 

T et Float and V =■ The evhndor for application of load 
K «■ A reservoir for replenishing the water drawn out 
gi> gt — regulating pinch cocks H stop cock for ON and 
OFF switching of flow measured by a measuring ovlmder 


the cose of jute, the natural resistance to slip is likely 
to be somewhat reduced by the acticn of the adsor 
bed moisture and oil (4) which fbtm the primary in 
gradients of a batching emulsion The fricticnal 
resistance which a jute filament may experience in sli 
ding amongst others under draft during yarn fcima 
tion, may c cm tribute to yarn irregularity by means 
of three pronged action Those are— 

(t) the frictional resistance of the single fila¬ 
ments of a variety, 

(tt) the number as well as the length of the bran 
chcs of a multiple filament individual, and 

(t»») the proportion of the multiple filament 
individuals in the material under draft 

All these factors may act independently or together 

(d) Standard Complexity of Filament This quan 
tity may be dofined as the ratio which the excess of 
the steady fragment fineness under a special combing 
system, over the filament fineness, bears to the latter 
When splitting is complete, the excess is nil and the 
complexity vanishes As the fibres become mere and 
more difficultly splittable under the specified combing, 
the units are liable to remain moi c c< mpltx As 
the complexity thuB increases the value of difference 
between thB fragment mass per unit length and the 
filament mass per unit length increases With this, 
the described measure of complexity also increases 

To obtain the standard condition of ccmbmg such 
as will lead to a steady value of fragment mass per 
unit length, it is necessary to reach a state m which 
further combing on the same set of gill blocks dees 
not materially alter the value of fragment mass per 
unit length To find this state generally the vane 
ties of jute in the batched condition were subjected 
to a process of progressive combing with five drawB 
over either end each time The combs consisted of 
4 rows of gill stocks firm the hessian roving frame 
The results obtained given below shew that a mi 
mmum of 20 draws over either end, gives a suitably 
steady value 

The values of complexity calculated as above, 
are given in Table V 


Draws (Eithsrend) 

Mean Fragment mess per unit length (microgro/cm) 




Fine 

White 

Superfine 

Medium 

White 

Fine 

Toeea (A) 

Low Quality 
White 

Fine 

Toeea (B) 

8 

ISO 

74 

80 

79 

198 

79 

10 

88 

83 

SB 

51 

124 

62 

15 

53 

48 

48 

43 

99 

45 

10 

4? 

44 

44 

38 

93 

41 

18 

47 

41 

41 

38 

96 

40 


It was pointed out (5) frojn observations on sot (e) Strength of Ftlamenit The breaking strength 

ton and staple fibre, that yarn regularity was largely of single filament* was found on the Baer Automatic 
embodied by tits KhStfcftal ehavaoter of the fibrs In Single Fibre Strength Tester The test length used 

S 




0CUSNCH AVT> OCliTOM 


VbL ltd, Ntf.'I 

was 10 cm* For each value, 300 single filaments were filament lengths and their djstributfchh are 

Examined The time of full traverse of filament-free concerned The length distribution tf the 

lower clamp was maintained at 47 seconds appro xi filaments in a yarn is moderately ektW and 

mately The results are noted in Table V possesses a tchsiderebly wide range 1 

Tabli V 

Filament Soune of Me*a value for the Jute Vsnetie* 


Character Filament Imw Quality Medium Fine Fine Fine 

White White White Toeee-A Toma B 


(1) Staple Length Yam 11 9 ± 0 19 12 7 L 0 11 

(om) 

(2) Fmenoaa Fibre 37 4 + 2 68 23 3 j 0 SB 

(nucrogm/em) 

(3) Breaking Load Fibre K3 2 ± 2 66 +4 0 + 1 67 

(gm) BH 74% BF 83% 

(4) Resistance to Fibro 8 6 i 0 47 11 7 + 0 69 

Slip (1/10 gm) BH 74% BH 72% 

(5) Complexity Fibre I 49 0 91 

(cale ) 

(«) Tenuity (10*) 

or Fibre 16 9 18 9 

B Load/Fineneee 

'Calculation of s o w approximate for tlie m tual length eli 
Improvised eorter ueetl in thin cane 


13 8 L 0 38* 11 4 + 0 13 14 1 ± 0 11 11 6 ± 0 18 

26 4 f 0 30 81 0 ± 0 23 23 1 ± 0 38 24 1 ± 0 72 

60 8 ± 1 78 47 8 ± 1 6t 60 9 ± 2 04 63 5 x 2 38 

BH 72% BH 76% R.H 79% BH 77% 

II 2 ± 0 81 IS 1 db 0 68 8 9 ± 0 48 14 0 -b 0 72 

BH 73% BH 76% R.H 74% RH 74% 

0 81 0 73 0 64 0 83 


19 2 21 8 24 8 26 3 


were somewhat unequal due to oonatrurtional defect of the 
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(1) It is possible, by special manipulative treat 
ment with hands, to so resolve the meshy 
jute as to vield single filaments of the same 
order of flnoness as the components of a yam 

(2) Different qualities of jute react differently 
to the processing treatment so far as the 


(3) White jute seems to be often coaiser gravi 
metrically than toesa fibre, but white jute 
as fine as tossa in also found 

(4) The filaments cf a yarn when separated into 
length groups exhibit an increasing graVi 
metric coarseness with increasing length 


COLLOIDAL GRAPHITE-A NEW LUBRICANT 

K K MATUMDAR 

INDIAN 8CHOCII OF M1NC8 D HAN BAD 


*T*HE usefulness of graphite as a lubricant, spe 
* cially m the colloidal form is well known m all 
industrially advanced countries During the Woild 
War I, the Council of Scientific and Industrial Re 
seaich of India, thought it worthwhile to investigate 
mto the possibilities of purifying Indian Graphite 
which usually contains a large amount of impurities, 
to specifications suitable for direct use as solid lubn 
cant and also for the preparation of colloidal graphite 
from the punfiod product Although these mves'i 
gatkms which were carried out by an eminent scien 
tist at the Indian Institute of Science, Bangalore, 
were successful, no attempt was made to ptodutc the 
lubricant in large scale m this country and also to 
educate the mass about the advantages of this new 
lubricant 

At the present time, when there is acute shortage 
of petroleum products, it is thought worthwhile to 
fyxl out i)» merits of graphite at a lubricant 


The lubricating property of graphite is well known 
for a fauly long time, but the reason was not under¬ 
stood, till recently, when X ray study by a tlumber 
of workirs 1 , revealed its structure It is now well 
known that ‘Crystal of graphite is made up of carbon 
atoms arranged m sheets which are parallel to and 
equidistant from one another Each sheet or plane 
might be represented as a hexagonal net work, where¬ 
in carbon atoms are situated at the points or comers 
of the hexagons, which in alternate planes are directly 
above one another These 4n adjacent planes are to 
arranged that lines projected through the hexagon 
centres of one plane paas through atoms in the planes 
immediately above and below In each of the planes 
the carbon atoms are in close proximity and exhibit 
pronounced affinity for one another, but the attrac¬ 
tion between the prnnea, because of the degree to Which 
they are isolated, is exceedingly slight This diatei* 
butioa Of forces mshas Seay the *!*!*« <* 
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ofth e fridzlm, wattis accou nting for the unusual lubn The importance of colloidal graphite as a lubri- 
oatrag qualities of gMphits ” cant has been proved by many workers In laboratory 

and field tests Mabery* has shown that oil contain. 


One of the oaoses of friction ttaoally met with 
in aiaohinaries is dne to uneven surfaces of the bear 
ings etc even after careful machining, so that during 
sliding, the projected portions of opposite members 
tend to shear off, till the surface is really smooth 
Another important eause of friction is due to unbalan 
oed forces of the surface atoms These secondary 
valenoe foroes, are sufficiently powerful to bring abouf 
seizure between clean surfaces* Graphite reduces 
faction not only by filling m the oavities of the machi 
ned surfaces so that the latter becomes smooth, gia 
phite also is oapable of lowering the secondary valence 
forces of the metallic surfaces when it is deposited 
on the bearing surfaces in the form of very fine state 
either as such or in admixture with a volatile medium 
which is subsequently removed, by forming a tena 
ceous film on the metallic surfaces 

It has been found that static coefficient of fnc 
tion of such surfaces is about 0 lfi Fogg and Hun 
wicks* obtained a value of 0 125 using steel against 
surface coated with graphite, whereas with clean mi 
tal surfaces, they found that the value increased to 
0 58 The Kinetic coefficient of friction of mild steel 
on the above surface has been found by Hughes and 
Whittingham 4 to be 0 09 If the graphite film ih first 
polished with a soft doth to orient the crystallite so 
that their cleavage planes are parallel to the surface 
the samo value decreases to 0 065 Under similar 
conditions the same value for mild steel on mild steel 
was 0 35 It has been pointed out by the invoatiga 
tors that the Kinetio oo-efflcient of friction on graph i 
ted surface is lower than what could be obtained with 
any other substance except oily lubricants 

Inspite of the beneficial effect of graphite powder 
its use is limited due to difficulty m application and 
retention on the bearing surfaces In admixturi 
with grease, it is quite suitable ior application 
but is limited to the restricted use of grease itself 
Grease is usually used where the motion of the moving 
part is slow or intermittent and also the load is heavy 

Therefore, an ideal vehicle for graphite would 
be the lubnoating oils, but the higher sp gravity of 
giaphite (above 2 00) makes it difficult to keep it in 
suspension However, the problem has been Bolved 
by Aoheaon, who reduced graphite to colloidal state 
and dispersed it in petroleum oils, and stabilized it 
with suitable stabilisers Since Aoheson’s pioneer 
ing work, a number of methods have been reported 
for preparation of colloidal graphite Originally, it 
was prepared from artificial graphite m U S A , but 
subsequently in Germany, it was produced from na 
total graphite The partfole use of the oolloids m 
oil hare been measured by Fruendlich* who has repor 
ted that sub-microns (500 jt/t) if ere present in abun 
dance but rarely any paitiele of rise larger than 61* 
The colloidal graphite ia oil is very stable 


mg oollcidal graphite is more effective than oil alone 
Other workers’ have also confirmed this view although 
opinion differs as to the actual amount of reduction in 
faction It has also been noted by some workers 
that when colloidal graphite is used, the machine will 
run efficiently for many hours even if the supply of 
oil is out off 

Although graphite is not regarded as an extrema 
pressure lubn cant, it provides protection under cir¬ 
cumstances which bring about the failure of plant 
lubnoants Tests made on the Daimler Lane tester 
Worm Gear Testing Machine at National Physical 
Laboratory, Teddington, show that straight mineral 
oils, when subjected to heavy loadr, lose their lubn 
eating ability above a certain cn’ical temperature 
The addition of colloidal graphite to the oils, it is inter 
esting to note, raises the cntical temperature to 10 20° 
Under the condition of these ’er*s, Hyde* found that 
colloidal graphite had the effect of rtndenng an m 
fenor nil the equivalent to a superior one Other 
tea’s earned out in this laboratory indicate tha* on 
devices where the oil supply can be controlled, the 
addition of graphite will enable tho feed of lubricant 
to be reduced to about one third of its normal value 
Newbury* has advocated the use of colloidal graphite 
as lubncan’ for high speed tool dnves, showing that 
it has no tendency to cake Ritter 1 * has shown that, 
m lubricating various types of heavy machinery, a 
saving of not less than 20% of oil and a raising of the 
decompoBiMon temperature of the oil by abou’ 15° 
can be effected by addmg colloidal graphite to the 
lubricant Tho addition which is 1 2 percent on star 
ting the machinery is reduced in stages to 0 2 1 per 
cent and finally to 0 04 to 0 1 percent Refined an 
thraoene oils containing about 10 percent of graphite 
have been successfully used as euttmg oils 

Migur8ki’ n has stated that co efficient of friction 
of graphited surface is 66 percent of ’hat of oil The 
decrease corresponds to increase of power and eccncwy 
of fuel Karplus J * has reported that oo-efficient of 
friction between steel and babbi’ metal is 0 515 but 
when colloidal graphite is used it is lowered to 0 140 
He has also shown that when a graphoid’ surface is 
built up due to prolonged use of colloidal graphite, 
much thinner layers of oil can exist on such surfaces 
than on a metal The result is that at higher pres 
sures, thinner oils and a smaller quantity of oil of in 
fenor grade may be used Several bearings were tested 
on a Riehle machine A normal motor oil ran hot at 
7 03 kg/ cm*, but it ran cool when graphite wae added 
to the same oil Finally, with 0 25 percent of colloi 
dal graphite, the load was increased to 12 66 kg/tm* 
Schida 1 * stated that when colloidal graphite is used 
for lubrication of motor cycle engine, a thm deposit of 
graphite is formed on the cylinder walls which gives 

K taction from excessive wears for a limited period 
>re ia also a saving of oils It has also been stated 
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by another worker 14 that in a given tune, oil ooveis 
•even tunes as much surface when the metal is oovered 
with graphite as when it is not so covered Aocordmg 
to Matthews 1 * lubricating property of an oil depends 
on its property to wet metal surfaces Wettability 
of an oil can be increased by the addition of graphite 
to the lubricant According to Higmbotham’ 8 wear 
tests on large fleets of motor vehicles show marked 
decrease where colloidal graphite is added to gasolene 
and lubricating oil It has also been reported that 
colloidal graphite gives excellent results on heavy 
duty bearings (heavy pumping engines etc) with 
simultaneous and appreciable reduction in consum¬ 
ption of oil and there is no flocculation of graphite 

C( lloid'il graphite has been found specially valuable 
for automobile lubrication 11 Acheson, with a Panhard 
four cylinder oar, found that 0 35 per cent of colloidal 
graphite added to the cylinder oil reduced the consump¬ 
tion of oil from 1 gallon por 200 miles to 1 gallon per 
750 miles The graphite film formed on the piston 
nngB and inside surface of the cylinders is said to pro¬ 
duce such a perfect fit that the compression is increased 
No oil was carried into the exhaust, and there was 
no smoking Burstall reports having obtained very 
good results with oildag on a 20 h p Crossley gas engine 
at Birmingham University, which works on either sue 
tion gas or Mand gas No tiouble had been expe. lenccd 
from hot bearings, there was not the least sign of depo¬ 
sit on the cylinder and the measurements frequently 
taken on this engine for determining mechanical effi 
ciency showed the fnction to be very low The oil 
consumption was also very low Moroover, colloidal 
graphite can be used advantageously for lubrication of 
machinery, exposed to high temperature specially 
in glass industry 11 

Another way of measuring the lubricating value 
of an oil is by the heat of absorption of the oil on the 
metal surface Oil containing colloidal graphite has 
a higher heat of absorption than oil without colloidal 
graphite 1 * Less oil is therefore necessary for efficient 
lubrication 

The excellent lesults obtained as mentioned above, 
have been due to the formation of “graphitoid” surfaces 
on tho metal due to prolonged use of oolloidal giaphite 
along with oil or grease Graphitoid Burfaco not only 
satisfies the secondary valence forces of the surface 
atoms of the metals and thus reduces friction, but also, 
because of low mteriaoial tension between it and lubn- 
oatmg oil, such surface helps spreading of oil and retards 
oil film rupture under difficult oonditions of lubrication 

The existence of graphitoid surfaces has been 
ved by Jenkins* 0 using electron-diffraction camera 
1035, Fmoh, Quarrell & Wilman* 1 examined the 
layers of graphite formed on metal surfaces and confirm 
6d that graphite crystals were highly orientated with the 
cleavage slip plane parallel to the support Finch and 
Whitmore** have shown that, during the formation 
of the Bielby layer, the graphite is kneaded into the 
plastic metal, thus becoming entrapped m the amor¬ 
phous surface of the bearings 
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In 1037 Tnllat*, while making X-ray diffraction 
studies in connection with Lubrication phenomena 
found that a metallic surface which had been in contact 
with oildag for approximately a month yielded a pattern 
characteristic of graphite, This observation, in addi¬ 
tion to verifying the results previously obtained in 
England with the electron-diffraction camera, proved 
that graphite could be directly absorbed by metals 
without mechamoal aid 

Metthews and Wolf* 4 proved the presence ef ad¬ 
sorbed graphite by micro-chemical aralysiB of low 
carbon steel shaft 

Uptil now, the use of colloidal graphite has been 
limited to the following — 

(1) for running in new engines, 

(2) for diesel and gasolene engines, 

(3) for bearings running at a very high tempera 
turo, where tho viscosity of the oil would be reduced 
below a useful level and many oils would be charged, 

(4) for food and chemical plants, and 

(5) for mechanisms, (a) which must function with 
out failure, ( b) are frequently neglected, and (e) 
have no provision for the admission of lubricants 
e g , fire alarm boxes, automatic telephones, radio 
sets, olock mechanism, locks etc 

Tho use of oolloidal graphite m oil has been ditcus 
Bed so far Colloidal giaphite in water has also played 
a ve?y important part as a lubricant in steam cylinder 
and valves, when condensed steam, being free from oil, 
could be used without any purification , in wire drawing 
of metal filaments like molybdenum and tungsten, 
in which case it is the only lubucsnt available 

Although under normal conditions, the use of col¬ 
loidal graphite or graphite powder may not be econo- 
cal, it is high time that attention should be drawn as to 
feasibility of using these lubricants m admixture with 
grease or oil It may be pointed out that about 2-3 
percent or less of graphite is used in graphited grease, 
whereas less than 1 percent of oolloidal graphite in oil 
is incorporated in lubricating oils, the quantity being 
gradually reduoed to 0 25 percent or even to main¬ 
tain the graphitoid film that develops Blowly 
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COR nearly forty yea™ the vacuum tube even 
r m in wolated application has brooked no rnal 
Its standard of efficiency was too high to be aspired by 
any competitor Smartness in performances had given 
it the eagle position and it well deserved that It whs 
during World War II that the vacuum tube was for 
the first time ousted right m its primary role of recti 
fication by a crystal rectifier In microwave radar 
the crystal rectifier became indispensable and repla 
oed the vacuum tube for more than one functions 
In fact the wartime developement of silicon and ger 
mamum crystal rectifiers has now become as impor 
tant as that of the magnetron or the klystron 

The development of crystal rectifiers arose out 
of the need for a high gain receiver in connection 
with the reception of microwave radar echoes in which 
the limit of aenutivity was determined by the mas 
king of the signal due to the noise in receiver circuits 
A receiver was therefore desired that could give high 
sensitivity but minimum noise m the input circuit 
High sensitivity could only be obtained by using su 
per heterodyne reception But at microwave frt 
quencies (3000 30 000 mc/sec) the mixer tubes* how 
ever modified produced large amount of noise which 
again increased with increasing frequency This di 
fflculty suggested the use of crystal rectifiers as mixers 
and it was immediately greeted with success as they 
produoed far less noise This success stimulated an 
extensive research iq this line which yielded before 
long a number of useful rectifiers of different appli 
cations 

The rectifying property of a typical crystal is 
shown in Fig 1 Fig 2 shows the characteristic cur 
ves in the forward direction of several typical crystals 
as compared to a diode It is to be noted that the 
tweak in the crystal curve is much more pronounced 
than that for a vactlum tube and the forward cenduc 
tance at about 0 S veit or Bq is much larger The 
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back resistance for Binall voltages vanes frem 10 000 
1 000 000 ohmB for different rectifiers 

The crystal rectifiers have been used as video de 
tectors of microwave pulses as mixers in super het 



Fig 1 Typical eh*i»ct«n»tie Fig 2 Charsoiwwtic curves in 
curve of a silicon rectifier forward for different ryetals 

A nilicon B Germanium welded 
contact C Germanium high 
inverse voltage crystal D 6 AL 
84 Vacuum tube 

reception and as simple diodes Besides these uses 
the crystals have been widely used as probes and mom 
tors in microwave power Among the special types 
High Burnout and High inverse voltage units are 
worth mentioning The former can handle large am 
ount of power without impairing performance The 
latter consisting of germanium crystal can withstand 
back potentials as high as 100 volts yet the forward 
Conductance even in the region of one volt is quite 
high 

More recent researches have led to the develop, 
ment of crystal amplifiers amplification factor 100 
having been already achieved This is a promising 
feature for it makes possible the conatiuoticn cf a su 
per-het radio receiver without using a single vacuum 
tube This performance of the crystal has also made 
it an a]] round rival of the electronic valve 
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Naturally »ne is reminded Of galena and cuprous 
oxide rectifiers that 'were used prior to the invention 
<tf the vacuum tube The present crystals are not 
basically different from the obsolete cousins, but they 
are more reliable and faithful having no future need 
of,yp4]tystmenta. 

The unit, in general, Consists of a small silicon or 
germanium crystal mounted on a foetallio stud, while 
a tungsten cat whisker in the forin of a coil makes 
hard contact on the other side The whole assembly 
is fitted in a small ceramic cartridge not bigger than 
a half watt resistor 

¥he developnient of the crystal proper has been 
a feat of solid physicB, to which have contributed some 
of the best workers in solid physics, including Drs 
Shockley North Bardeen and Brattaih The pfo\ 
blem was studied from many angles, and it has been 
found that semi conductors silicon and germanium 

S Ve best results when these ha\e impurities like Al, 

, Be, and N, P, 8b in the order of 0 001 per cent The 
impurity effect was exhaustively studied and almost 
all the elements (except alkali metals and a few rare 
earths) were tried Besides the preparation of ordi 
nary rectifiers, it was found that 0 001 per cent of B 
and Be w silicon gave the high burn out crystals while 
Sn in germanium yielded the notable high inverse 
voltage rectifiers 

It is evident that since such small traces of im 
purities are effective, the germanium and silicon crys 
tals as such must be absolutely purified from inherent 
impurities When these metals having habitually 
traoe impurities are perfectly purified (spoctroseopi 
oally 99 9%), the doping materials are added in re 
quisite am Junta The job is very difficult for a stray 
contamination, even m microscopic amount, might 
spoil the whole performance Therefore the mel 
tmg and reorystalh 2 ation is earned out in vacuum, 
using in general, induction furnaces The whiskers 
also havo to be made vory carefally * particularly, 
the adjustment of the contact point requires great 
attention In amplifying crystals, two whmkt rs have to 
be fitted electrically isolated, but only 0 005 cm apart 
one of them working as a grid for input pulses while 
the other serves as the collector of the output ourrent 
Silicon and germanium belong to the group of 
conductors of a particular type Their nature 
tad behaviour may be best understood in terms of 
the band theory of solids In spectroscopy, the enor 
gy levels of an atorii help a lot to understand "the pro 
bosses so also, m solid physics the energy bands oonsi 
derably help us in formings picture of the phenomena 
tad in interpreting the results The energy bands 
of a lattioe arc closely connected with the electronic 
levels of the constituent atoms, and in some cases th£ 
former can be derived from the latter* It will suffice 
to mention here that in the lattice there are a number 
of allywed values of energy, aooeasible to an electron 
The energy states are grouped into bands, consisting 
of a large number of closely spaced energy levels The 
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number of levels of a band is, In &6t, of the orftar of 
N, the number of atoms in the lattioe By the ex¬ 
clusion principle, one individual level in the band can 
accomodate only one electron, so a band will have, 
when filled, as many electrons as there are levels in 
it The allowed bands are separated by ranges of en¬ 
ergy containing no levels and therefore not permitted 
to electrons (Fig 3) Bands of higher energy, derived 
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from the levels of the valence electrons of the atoms, 
are comparatively broad and close In a metal the 
vahnre band is partly empty, so that there exist pet 
mitted unoccupied levels adjacent to the highest 
filled level When an electric field is applied, the 
electrons in highest levels Jump, to the empty levels, 
loading to exchange of energy with the field and can 
sing conduction to begin In the case of an insula 
tor, the valence electrons completely fill the band, 
and there is a region of forbidden levels above, so 
conduction cannot take place unless there ib a field of 
10* volts/cm The solid is then called an insulator 
Serai conductors have a state of affairs some 
what midway between the two oases oited We have 
in fact two types of semi conductors, intrinsic and 
extimsic As the names suggest, when the specimen 
as such in pure state is a semi conductor, it is said to 
be intrinsic when added impurities produce this pro¬ 
perty, it is termed extrinsic In intrinsic semi con 
ductorB the energy difference between the highest 
filled band Mid the lowest empty band is small At 
absolute sere it is an insulator but at higher tempera¬ 
tures thermal energy can pull out electrons mto the 
conduction band when conduction begins 

Silicon and germanium no doubt exhibit intrin 
sic semi conduction but the property is too weak 
to be of any use Extrinsic semiconduction occurs 
duo to the presence of extra energy levels created by 
lattice defects or by the presence of impurities These 
extra levels (see Fig 4) act AS donators or acceptors 
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sad lie v*r^ 4 om to the allowed mm 'A donator 
tatel it initially fitted at absolute-zero but at a finite 
temperature it tab fcivfe aft eleotrtm to ah empty band 
and »o ban produce conduction This type of con 
duotkux n shown In germanium with Al, B, Ga im 
punties and la known as w-tjrpe aemioonduction An 
acceptor level ia empty at absolute aero bnt at higher 
temperatures it can aooept an electron thereby lea 
ving a vacancy m the filled band This vacancy in 
an otherwise complete band is termed * positive hole 
It conducts behaving exactly like an electron but ha 
ving positive charge This sort of conduction is called 
o-type and U shown by Si with N, P, Sb lmpunties 
Here the hole serves as the positive earner of charge 
In either type of semioonduction the carriers of charge 
obey classical Maxwell Boltzmann statistics 

The principal factor responsible for rectification 
is the formation of a barrier layer at the contact point 
It is produoed due to the difference in contact poten 
teals The orossing of this barrier by the metal elec 
trons, having exponential energy distribution, piodu 
oes non lmeanty and results in rectification Thus 
rectification ia the result of asymmetrical distortion 
of ‘hump’ by the applied voltage The formation of 
barrier layer in illustrated m Fig 5 Fig 5(a) gives 


sible *A» mentioned totfe, tty' difritmtilo 
exponential and So the current beeomttt tooif'ffiAW 
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Fig 6 Rectification at the barrier (a) shows the favourable 
distortion of the barrier when small voltage is applied in forward 
direction <b) shows the unfavourable effect with oppoAtd. vol 
tages 

and rectification is exhibited Current for condition 
of Fig 6a will be greater and this direction of applet) 
voltages is called forward direction For oppewtfl 
voltages the resistance offered is great In brief, it 
can be Bald that the body potential difference* create 
and maintain a barrier consisting of a swarm of elec¬ 
trons m the semiconductor at the point of contact 
This swarm produces asymmetry needed for recfifl 
cation 



(a) fb) (c) 

Fk 6 FoOMtka of rectifying fewrisr between two mstal- 
of 4mct mftWtks having an WgsUtor between. (a) 
shows the ooodMta when sU ere ttpente, shows tbs diffc 
renew that siMt SA MA tatting tana ia Contact and (c) shows 
the resulting eeWatmjjiilsa sfohatfusad tarnation of barrier 

the state of afefrs when two metals of different work 
funottoas arj» Widely separated (MeUifkm lower work 
function) When tho metals are brought together 
with an insulator m between, the difference of poten 
tials (Fig A b) produces accumulation of charge on the 
insulator and the barrier is created (Fig 5c) If now 
voltages smaller than the difference of work functions 
are applied in opposite directions (Fig 6), the height 
of the barrier from metal 2 changes linearly, but the 
height from metal 1 does not ohaoge in either case 
Therefore, in no ease will the number of electrons go 
hag from metal 1 to metal 2 be affected, whereas the 
flow from metal 2 to metal 1 will very with voltages 
If the .energy distribution of electrons above Fermi 
level in tjjm metal were con st a nt , the current would 
have been linear and so no ramificat ion could be poe- 
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Fig 7 Formation of rectifying barrier in the oaae of a metal 
and a n type semiconductor is shown in the left <a), the same ia 
shown for p typo semiconductor in (b) on the light. 

In Fig 7a the establishment of the barrier in the 
<aso of a motal and semiconductor of x-type is shown 
When contact is made electrons flow from ihe semi 
conductor to the metal and establish a negative charge 
density and an equal residue of positive charge remains 
near tho surface of the semiconductor, consisting of 
lomsed lrtptinty levels In Fig 7b, the potential 
barrier for a p type rectifier ib shown Everything 
is the same as in the previous case, only the condition 
of work function being reversed and the nature of the 
carriers changed The positive holes drifting like 
bubbles in water serve as the carriers of charge 

The question of the potential barrier and of the 
oMohgnism of orossing it, is also df great importance 
A number of theories have been put forward, the app- 
1 matter* of which depends on jtfce assumed thufcneaa 
of'the bam*r~ The first theory rfwmnodtfpearitatif 
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by Wilton tod Nordhiem in 1932, it bated on the well 
known ‘tunnel effect ’ It Mtumet a thin barrier of 



Fig S Dingnunramtie representation of how amplifloetion in 
given bv * crystal treog «tor 

10-’ cm The theory remained generally accepted 
for a number of years, until the recent observation 
that it predicted rectification in the wrong direction 
Moreover another serious difficulty arose when strong 
evidence was obtained that the barrier was consider 
ably greater than 10' T cm the basic assumption of 
Wilson Nordhiem theory 

In 1039, Mott came forward with his thick bar 
rier theory in which he suggested that electrons surmo 
unted the barrier by thermal excitation He assumed 
a oonstant field in the entire region of the barrier 
This was an over simplified assumption which was 
later on overcome by Schottky Mott and Schottky 
theory whioh is applicable to thick barriers (10 * 
— 10'* om) assumes collisions to take place in the 
barrier so that the flow of current reduoes to a sta¬ 
tistical problem involving detailed balance 



Fig 9 Constructional detaib of a germanium crystal 

In the light of recent experimental results, neb 
tber the thick nor the thin barner theory can be ac- 
ospted Rather a theory for a barrier of intermediate 
tfri c koess is somewhat warranted It is takes for gran* 


ted that the barner u no doubt too thiok for tunnel 
effect, yet it is not so thiok as would involve collisions 
This theory is oommonly called diode theory by vir 
toe of the analogy to the motion of electrons in a diode 
The earners are thought to have sufficient energy to 
cross the barrier (analogous to the work function of 
the cathode in a diode) while these can fly unimpeded 
to collide against the metal (analogous to the anode) 

The action of the amplifier crystal can be easily 
explained with the help of Pig 8 The amplifier 
consists of a silicon crystal fitted with a base electrode 
and two fine whiskers above The two whiskers, 
electrically isolated, have their contact points on the 
orystal only 0 0025 to 0 005 cm apart Voltages 
are applied as shown in the figure The input signal 
generates the ‘positive hole’ current This goes to 
the oolleotor point where the arrival of a positive hole 
breaks the equilibrium of the electron swarm (barrier) 
and triggers a number of electrons to the base elee 
trade Since the arrival of a single positive hole acts 
as a trigger for so many electrons, the output of the 
the collector is much larger, thus amplification is pro¬ 
duced In popular language, the orystal amplifier 
and rectifier has been given the name of ‘transistor ’ 



Fig 10 A transistor ready for use shown st left, while at 
right is one with its rover out eway to show the key parte. 

It goes without saying that the branch of solid 
physios dealing with imparity effects in lattices, is 
full of great possibilities Early in its career, the 
study of solid physios has given rise to crystal deteo- 
tor* of nuclear radiations that have found wide appli 
cations in nuclear projects The tiny detector it well 
competing with the bigger gaseous detectors of age 
old reputation And now the transistor Its success, 
fal use bids fair to make crystal rectifiers ^formidable 
rival of the vacuum tub* 
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T O those interested in the cultural development 
of man there are two kinds of museums the kind 
where the specimens of man’s handiwork from tin 
earliest timAs ate oollected and the kind that has no 
material housing, unless it be in the form of books 
stoting up the cunous, customs, beliefs and supersti 
fiqrtk of man, which, were they counted, would far out 
dumber the material specimens One such storr 
hduse is Frazer s Golden Bough series containing Turn 
sites et Superstitions de peuples sauvages Hu 
Aon material" museum specimens have often a st 
roSnger appeal and a greater fascination than these 
tangible objects which are sometimes treasured an 1 
valued beyond the price of rubies But th« value of 
these objects is mainly due to the fact that they nnr 
ror the thought that lies behind anil the mind that 
dictated to the hand what it should do We treasure 
all museum specimens because they are old and <urj 
pus, different from what wo are familiar with, diffu 
# in the pattern and design and in the shaping tf 
both matter and sentiment Already there is a bind 
denng accumulation of the curiosities and uujx rsti 
tiqns ot prjnjitfve peoples, and trying to find om s 
way through this vast dim museum is a prolonged 
pilgrimage A whole life may be spent in the qtu st and 
in trying to lift the veil of time phe ihay never n hi ii 
cage’s objective One may never know enough «\in 
if the flearqh is for a single object, hut the quest is its 
own rewajtd $o with this paper where 1 have tiud 
to oplleqt some illustrations of one exhibit, and ined 
to understand primitive mans attitude to blood 


It is a well known fact that in the early stages 
of their cultural development primitive peoples all 
over the World hardly show any distinction in thur 
attitude to material and immaterial things Tluv 
seem to have no idea of tangible and intangible as be 
longing to two different categories—modem man is 
still engaged in disentangling the two To the pn 
mitive a mans body and his breath, a tree and its 
oolour, mi anunil tod its shadow—the material and 
the immaterial—have -the same Value, and the same 
potenoy Everything connected with a man—his 
body, his clothes, ms ornaments, his weapons any 
thlhg that has been in contact with him, have in th< 
primitive’s conception, what we might describe as 
'spiritual values,’ just as much as his spiritual part 
whioh the primitive does not separate There is no 
thing physioal or spiritual as such, nothing concrete 
ot abstract, for alt tilings material and immaterial 
belonging to a man have the value of his personality 
—his ‘mans,’ or hie Special essence Anything that 
has -been once attached to a man’s body like his hair 
or .nail paanga, anything that goes out of his body, 
hjs NfOtista or his sptftle, have the man s spiritual 




essence m them, and could be Used to work evil against 
their erstwhile owner Among the things that go out 
of a man his blood whether ftmctional or accidental 
has the utmost value, for it is the man himself in that 
it is believed to contain hiB very life and all his pro 
perties—it ib indeed the man’s personality in mima 
ture And this is held to be true not only of the living 
man, but of the dead as well 

lo the primitive the great importance attached 
to blcxxl is due to his belief that ‘blood is life’ This 
is evident from the numerous ceremonies where bleed 
is used in the faith that it will icvitabse, or give new 
life to a living or to a dead body The Hebrews of 
old fiimly held that blood is the life Again and again 
in the Old Testament one comes aqross passages on 
phaaising this belief The life of all flesh is the bleed 
thereof, the life of all flesh is in the bleed (jLcv 17) 
and this life is identified with the soul Blood is not 
oily life but it can also transmit life and strength, 
can convoy to the recipient th6 courage and might 
of the owner The practices of the Australian abon 
ginos at the time of the initiation of young boys illus 
trate the belief that blood gives new life and strength 
Older men of the elan, the kuiBmen of a boy, open their 
veins and lot the blood splash on the boy s body and 
they also give it to him to dunk Often it is the only 
food the young initiate has during the days of his ini 
tiation An old man Is sometimes refreshed with 
a drink of warm blood from the veins of a young man, 
and ho feels that his life has been given a new lease 
thereby The male infant among the Can be was 
sprinkled with his father's blood in order to give him 
his father s courage Cannibalism arose out of the 
belief that a man s flesh sand his blood gave new stren 
gth And since the kinsman must be inviolate the 
stranger and the eoeipy had to provide the flesh and 
blood that the savage craved for The people of Hal 
maliera used to drink the blood of plain enemies in 
order to become brave The waniois of Amboina 
island and the people of Celebes did likewise for the 
same purpose 

The recipient, were it a corpse or only a skeleton, 
was believed to get the full'benefit df blood just as 
muoh as the living T'he Adianti washed the bones 
of their dead kings with the blood of human! victims 
m order to imp&tt soul lift Among the Australian 
aborigines the kinsmen 1 of the dead min stand ovir 
the grave and gashing themselVfeii let the blood dnp 
on the corpse, so that the dead man who has passed 
on to another place may have new life The Nieo 
bareso kill chickens and young pigs by the side of a 
grave where a body is newly lair!, and let the blood 
spurt on to the region of the heart of the deceased 
At thf>ir Ossuary Feast, which tikes place three or 
fopr years after the burial, the Bones are taken out 
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and washed ceremoniously, and the skull is treated 
to a dripping of warm blood of fowls and pigs befoie 
being put bark into the ground 

Since pnmitne man does not make any distine 
tion between human beings and animals the blood of 
the lattei is just oh sacied to him as that of the former 
But the king and the priest being no ordinary moitals, 
their blood contains special potency, a ‘mana which 
we might descirbe as having a high voltage It is ac 
copted among all primitives that royal blood may not 
be upon the ground for fear it might release a force 
too powerful to control Hence ingenious methods 
are devised for killing royal personages like smothering 
or boding them alive m a cauldion Frazer gives the 
illustration of a king of Siam who was put into a large 
iron cauldron and pounded to pieces Vnth wooden pest 
les because royal blood might not be spilt on the ground 
Frazer also quotes a Tartar maxim ‘it is highly impro 
per that the blood of the great Khan should be spilt 
upon the ground, so they cause the victim to be rmo 
thered somehow or other ’ The thief oi a priest may 
not have his blood shed for the same reason that his 
blood partakes of his sacred nature, and any object 
that may come into contact with it mav become subject 
to the same lules of taboo attached to it, for there are 
perils as well as lift giving qualities that go with blood 

Blood tan be life only when its qualities are life 
giving, that is when it has issued out of a being who has 
the elements of strength and powei in him Blood 
is the transmitter of whatever properties may be the 
distinguishing characteristics of the person to whom 
it belongs Thu blood can transmit not orly life 
and strength, bu* may pass on weakress and pollution 
which may be deadly in consequerce Thus blood 
booomes a vehicle of oontagion for passing on weakness, 
cowardice and impurity and hence a source of gioat 
uanger not only to an individual, but also to the social 
group of which he is a member 

Primitive society lias put the seal of weakness and 
cowardice on woman, not that primitive woman was 
not capable of showing physical strength and valour 
By her periodical discharge of blood, bv her mothci 
hood which while it gives her the glory of a procieator 
rIbo causes her to shed blood, woman is a being bv her 
self sacred as a king or a pucst, but her blood is pot< nt 
with greater danger, and hence must be avoided Si 
in primitive society we find hundreds of taboos surround 
mg woman and restucting her times and field? of activity 
Not only is she not permitted to touch and handle man s 
special material goods used m his occupation, in his 
fighting, and for his recreation, for fear of conveying 
her faminine qualities to thorn, but during menstruation 
and childbirth sho is isolated and kept apait so that 
she does not pass on her contagion to others especially 
to the male members of her community 

Volumes could be written to illustiate the ‘savage 
man’s horroi of menstruation ’, because of the mys 
tenons potency believed to be in woman’s blood which 
is "feared or desited just as the other parts of woman, 
because ’ll is a part of woman and contains feminine 


properties Lowie cites the account of a French 
traveller among the Choctaw of Louisiana The Frer 
chman pr vailed upon a menstruant woman to make 
him some porridge of com, which, when the husband 
returned, the stranger asked him to shaie with him 
He began catmg, and suddenly BUBpicious, asked who 
had cooked i f , and the rest of tho story goes in the 
words of the narrator, "when I replied that it was his 
wife who had been my oook, he was ac once seized with 
sickness and went to tho door to vomit Then reenter 
ing and looking into the dish, he noticed some red things 
in the porridgo, which were nothing else than the skin 
of the com, some grams of which are red He 
said to me How have you the oourage to eat of this 
stew 1 Do you not see the blood m it V Then he began 
vomiting again, and continued until he had vomited 
up all that ho had eaten and his imagination was so 
strongly affected that he was sick on account of it foi 
some days afteiwaids ’ 

Menstruation, pregnancy and childbirth are perl 
oris of mystic danger and contagion since they maik 
feminine crises ‘when a woman ib most womar ’ 
The blood of childbirth appears to the Afi leans to bt 
tainted with a pollution still moie dangerous bu f 
mi8camage, especially if it is concealed, calls up all 
the honors in the world to the mind of some Bantu 
t lbermen Foi not only is the culprd’s husband 
throatem-d with death, but the whole country, the skj 
itself may suffer Fiazer comments By a curious 
association nt ideas a physiological fact causes cosmic 
troubles Among some Australian tnbes the seclu 
Bior of mens+ruous women is very rigidly observed 
and penalties are attached to disobedience Certain 
infringements might even result m death as for instance 
when a woman walks along the same path that is taken 
by tho men of the W&kelbura tribal camps Tho sense 
of horror and the attendant taboos have made womar 
a source of danger and ceremonial unoleanncss, with 
the fatal gift of imparting pollution, and even disease 
and death The ancient Hebrews sharing the beliefs 
of the Semites considered their women folk as unclean 
during certain periods of their life A Hebrew weman 
after childbirth had to be m seclusion and isolation 
until forty days, after which she purified herself by gomg 
to the temple and offering her gifts In our courtry 
we have ample illustration of this custom of observing 
ceremonial uncleanness and the necessity of purification, 
and I dare say it is not entirely due to a desire forphyn 
cal cleanliness oi to give some rest to the women In 
South India a menstruating woman is not allowed to 
pass neai ceitain plant* for fear that she would cause 
them to wither and in my owr home my mother saw 
to it lhat no woman servant plucked the leaves 
of the curry neam 

Blood is the bond of brotheihood and undying 
fhendihip between two individuals oi within a gtoup 
Tho mixing of the blood of two persons 1$ believed to 
make them indissolubly one, and such a bond is stronger 
than the bond of real kinship due to blood relationship, 
and no power can break up the union That is why 
contracts are ngned irt blood between the parties 
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Tylor describes how East Africans paiform tho riti 
‘the Wo sitting together on a hide so as to 60001110 
of one skin, and then they make little cuts m om 
another’s wounds” This kind of blood contract is 
ao ancient custom still suiviving in various pa ts of tin 
world The Karen of Burma and the Kyan of Born o 
mix water in the blood of the parties concrmcd and 
dimk it, thereby sweating blood brotherhood It 
is said that the Mongolians m olden days mingled gold 
and blood in their cup of peace for bringing about 
reconciliation The Turks observed a similar practin 
for ensuring an alliance with the Ungarian Christians 
The idoa of sealing a covenant m blood by drinking 
it or exchanging it is fundamental in all primitive lift 
Trumbull’s book on Blood Covenant is full of lllustra 
turns from Africa, Asm, America, Europe and Ot cama 
Blood is life and when it seals a covenant it is held 
sacred and unbreakable Howjtt m his Tribes 
of N E Australia’ gives the illustration of an Australian 
aboriginal seeking reconciliation with a dead man l» 
licking tho blood or the liqmd exuding from the corpsi 
The belief that blood unites the sons of two persons 
is illustrated by the itory of an Arab in ancient times 
as related by Robertson The Arab newly married 
was attacked He killed his bnde, and smearing him 
self with her blood fought till he foil By smearing 
himself with his wife’s blood he united her soul with 
hiB Blood is used also to prevent treachery on an 
unwary party, as seen in the case of gipsy thu ves in 
•Serbia who put their own blood into the food ot 01 e 
who suspects them and is expected to betray them 

The practices with blood in the ceremonial lib 
of the primitive are countless Blood used for pun 
fication has led to some of tho most elaborate ritual* 
Purification is considered essential where the pollution 
is not so muoh physical as moral—so great is the horror 
caused by pollution Mere washing will not do an ay 
with the uncleanneHB incurred In South India the 
Nayadis are so low among the untouchables, and contact 
with a Nay ldt is so foul a pollution, that a man in ordt i 
to punfy himself must bathe in seven different streams 
and seven tanks and then out his little hnger and ht 
out a few drops of blood if he is to absolve himself oi 
all contamination The following passage from tin 
Book of LevitaouB describes how the priest of the Hi 
brews was instructed to cleanse the people of then sms 

He shall go out unto the altar that is before the Lord 
and make an atonement for it and shall take of too blood of 
the bullock and of the blood of the goat, and put it upon the 
horns of the altar round about. And he shall sprinkle of the 
blood upon it with his finger seven times, and cleanse it an 1 
hallow it firpm the uncleanness of the children of Israel 

Blood is usually avoided because of its ldmtity 
with life and soul It seemt almost Btrange that people 
should usb blood for their food, raw or cooked Hutton 
gives the example of the Angami Nagas eating blood 
boiled in water or alone, sometimes raw and mixed 
with o+her food I have personal knowledge of poopli 
who, untroubled by any revulsion or superstitious 
fears, cook and eat blood When goats are slaughtered 
the blood is oolleoted for cooking to be eaten or for medi 


cinal purposes Goats blood is believed to be good 
for women s diseases The Angami Nagas use chicken s 
blood mixed with raw eggs for a fractured skull 
Crawlev in the Mystic Rose mentions that the Central 
Australians administer blood from the genital organs 
in cases of severe sickness He further cites the cub 
tom of the Australians giving blood from a woman s 
sexual organs to a sick man and rubbing his body with 
it This illustrates the fact that though oontact with 
woman s blood must be avoided it is resorted to on 
extraordinary occasions on aocount of its special potency, 
as though the usk w ere worth taking when a man's 
condition is very serious Human blood was given 
to a sick man to drink in Tasmania, the Bern Araer 
cured their sick by bathir gth mm Lie blood of a girl 
or of some animal That human blood was believed 
to cure leprosy is illustrated by Mills in a note in his 
book on the Rangma Nagas The Konyaks have a 
horrible remedy In 1932 a leper of Longmien smeared 
himself all over with the fresh blood of a beheaded 
enemy in the hope of getting nd of the disease” 
According to Trumbull blood bath wag supposed to be 
thi remedy for leprosy from Am lent Egypt down to 
the middle ages Drinking of blood was believed to 
cure epilepsy from Roman times, and tho belief has 
been fairly wide spread 

It is difficult to tell where medicine cndB and magic 
begins in the conception of the primitive Ancient 
mediuno and ancient magic were often one Disease 
being believed to be the result of magic or duo to some 
angry or envious spirit, or offend id deity or due to the 
breaking of taboos, it is obvious that the cure also 
should be sought through supernatural means A1 
most all the examples referred to above come within 
thi field of magic for blood is believed to have magical 
properties, and blood is a hfegiver Blood letting has 
been recognised all over the world as a cure for certain 
ailments, and the aid of leeches in sucking the ‘bad ’ 
blood is usually sought But among the Rtone Men of 
Malekula blood letting is performed as a magical act 
since it is believed to remove the evil influence, and 
thereby bring about the cure Blood may be used in 
love magic a young Magyar woman believes that by 
rubbing her blood in the hair of the man that she loves 
she can make him love her • 

The magical use of blood is best seen m fertility 
ceremonies of which the Tntichiuma of the Australian 
aborigines come readily to the mind These ceremonies 
are intended to multiply animal and plant totems 
Tho underlying belief is again m the transmissions of 
the life giving properties of blood for fruitfulness The 
men of Kangaroo totem open their veins and let 
tho blood drip on the sacred stone hallowed by the 
Kangaroo ancestor thereby giving more life to the tote 
mic Bpecies The participants m the ceremonies also 
pamt the totermc symbols on their bodies with blood 
drawn from the aim or the genital organ The Red 
dis of the Bison Hills are reported to sprinkle 
the blood of the sacrificial animal on the seed 
grain of different crops This ceremony takes place 
along with other ntes at the festival of Bhma fmata , 
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or the Earth Mother, witfj invocations like “tth inothei, 
we give you an offering , njay our crop* grow and ripen, 
hail) There are some grim account* also of human 
sacrifices, of unsuspecting men snared and killed, and 
their blood used for rites to increase the harvest of the 
field 

Gngson describes how the Maria Qonds of Bastar 
soak the grain seeds in the blood of oocks and pigs 
believing that thereby they have ensured the fertility 
of their fields Me also refers to the secret manner 
m which the Manas try to obtain human blood, espe 
daily the blood of women to mix with their seed 
The usual methods is to go to a distant village at 
night and inflict slight wounds on sleeping women 
with a knife or an arrow The blood stained weapon 
Is taken home, and washed In water which is used foi 
steeping the rice seed before sowing Vemer Elwin 
gives several instances where human blood was used 
among the Manas to make a barren woman fertile, 
and children w< re secretly killed for the purpose He 
further refers to the craving of a witch tor the flesh 
and blood from the buried body of a youth sho had 
desired From Central Australia comes the illustration 
of how the wizards of the Dicri cut themselves and ust 
the blood for rain making ceremonies Blood is some 
times Bprinkled on the ground by the husbandman m 
ordoi to propitiate the ground demons who m their 
majigmty might cause destruction It may not be 
out of place to mention here an incident from Primitive 
Semitic Religion by Curtiss Ho says that when the 
railroad from Beirut to Damascus was built ten sheep 
wen placed in a row and their throats cut to let the 
blood now upon tfio ground It is in the realm of black 
magic or witoh craft that the nefarious practices with 
blood seem to take place Blood along with hair, 
n,ail paimgs etc are u^ed to work evil, and the ancient 
Peruvian sorcerers destroyed their victims by obtaining 
their hlood and using it against them 

Tho various uses to which blood is put in the tott in 
ceremonies of the Australians stand midway betw'cm 
magical and religious uses The wall of separation 
between magic and reUgidp is very thin, or does not exist 
for the primitive His objects of worship, spirits and 
deities conceived on anthropomorphic lines, and to 
his mind endowed with the same appetites, preferences 
and needs as he, require of him gifts of blocd, human or 
animal on special occasions That the immaterial 
spintB Bhould require material food does not seem in 
congruous to the primitive Departed souls thirst 
for blood, and this life-giving beverage is pouied into 
graves or tombs by means qf a tube or a funnel Tn 
the Greek cults of the ctegd sacnfioial blood waB poured 
into the gra\e, and the flesh of the animal burnt nearby 
‘ for a sweet savour” Vampire* have a great weakness 
for blood and they are believed to suck the very life 
out of infants In the Book of the Dead an Egyptian 
god is addressed “Hail thou who dost consume blood ’ 

Sacrifice is at’the very centie of primitive religion, 
and blood finds the central place lathe ritual of sacrifice 
Blood is tno paatyort to the spdrit-Vdrid fold to tho 
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presence of a deity, It if ttuab the fbHttft dbdff ftflh 

for mortals In the ritual of Atnf, bfi tW Dijr of Blbfcd, 
the priest made a Orifice of mi 0 #d bWfcd, fhfiri the 
minor priests slashed thfetr o^h bodirt Iftfl let tfi* bfoCd 
splash on the altar arid the Wtcffed tr&fe Thfe sVeMtoe 
of human victims to pldfeite an dfiity wdi gfa 
dually replaced by the oneririg of Sfflifials Iti thb sMtbt 
oeremonl^s of the worshippers of Attls a novice had 
to take a bath in bull’s blbtd, arid the detotfefeti bf 
Dionysus in a frenzy of wotsHito used to kiid the sicri 
flcial bulls and goats, itid drink their hot blbtd The 
Old Testament contains veiy strict Cedes regarding 
tho sacrifice of animals find blocd offerings The 
manner of the disposal of thfe blood is tbftttf d to again 
and again, for blood being ‘life’ irid the ‘SOttT bf the 
animal may not be poiltod ott the grottfifl, bdt Sprfttkled 
on the altar, or on the persons Assisting at thfe sacrifice 
Always the choice of animals hid tb bte special, unbftttn 
ished and spotless ones being prefttred 

The worship of 'Gramma Demtta’ or the village 
tutelary deities of South India are accompanied by 
animal sacrifices, and the occasion have all the im 
portancc of great festivals It is mostly the Amman* t e , 
the female deities that delight in the offerings of bleed 
Sheep and fowls are the oommon victims At the festival 
of Manamman (she is the bnnger of small pox) sheep 
ary sacrificed, and the blood is collected in earthen 
vessels This is mixed with boiled rice and sprinkled 
in tho enclosure of the shrine and in the four comers 
of the main street through which the image of the ged 
dess is taken m procession During tho festival of 
Pidan, another female deity, a male buffalo is sacn 
heed, tho blood is collected in an earthen vessel and 
placed near the image of Pidan During the night the 
deity is supposed to have drunk most of the blocd, 
and whatever is left is poured away outside the com 
pound of the shnne The rice and blood thrown in 
the streets is meant for evil spirits to catch The 
spirits that guard boundaries are treated to ball* of 
net and blocd, and the ceremony takes place at night, 
tht officiating ‘pvjan not daring to look behind after 
he had thrown the balls in the air, and the earthen 
vessel which had oontained the Offering is dashed to 
the ground 

The ceremonial drinking of btoM him Already been 
mentioned in connection with tniWhtfcb cdimfidtlfes 
Now I like to refer to the dunking of blood by the 
Marudkali’ or man who is possessed by a deity In 
Tirachiyapalb I have seen yritr after year this 'Mam 
dhali possessed by'the deity Shown as Xlfwtitin AWHtan 
drinking the blood of kids Out bf a silver W#), and 
then sucking the blood frem the throat of kid after the 
kid just cut and held up to him as he was carried aloft 
on the shoulders of tiro men. At this fcnnukl festival 
two to three thousand kids bad their throats cut for 
the Marudkali’ to drii k Hoed The festival of Main- 
mai Amman has become Jess and lass popular, tknfi it 
may gradually die on 

The prophylactic qualities bf blood foe ffluMttfcted 
by the smearing Of dboipos+s told IfriOtfh tritfc'tift Blocd 
of a sacrificed animal The iMfflUftlW* ot^e phss- 
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over is a very interesting example The I^iaeiitew 
were saved from the plague that staote the Egyptians 
because they followed the totobbtiehs of Moses who 
tola thehl to sprinkle the lintel and the two side posts 
of their doors with the bkJod of the sacrificial lamb 
A parallel illustration is given by Frazer about the high 
priest of the Qre&o people in Sierra Leone, the dooi 
posts of whose house had to be sprinkled with the 
blood of a sacrificed Boat In China during times ot 
of pestilet oe magical formulae were written m human 
blood Mid fastened Oft doorposts as a protection against 
the disease In our country the painting of doorposts 
and thresholds with red bands is a likely survival of 
this ancient custom of smearing blood to ward off 
evil The colour of red stands for blood with some 
people Among the Stone Men of Malekula red yam 
symbolises blood, and it is given to novices to eat at 
their initiation The juice of a red fruit ‘non’ also 
represents blood to them Among the Maori red is 
a sacred 001010 *, and it is used for painting objects that 
aie tabooed When a Maoti chief lays a taboo on any 
thing, he sets up a post that is painted red Any 
place where a corpse had been set down is marked by 
a stone or tiee that is painted red The taboo 011 
blood extends to blood like things 01 red coloured oh 
jeots The West African native regard red earth as 
having been stain< d by the blood of the victims killed 
by a demon Red earth used for smearing the body 
is a substitute for blood, thus red ochie or red day 
dissolved in water has the symbolic value c f blood 
itself Red Is the colour of blood—it is the colour of 
life, health and stiength 

From all that has been said so far it will be evi 
dent that the primitive has sun bonded blood with 
all kii ds of tatoos Blood is sacred and holy, so it 
may not be lightly handled It is charged with » 
mysterious power Which canflot be gauged, a powu 
which is neutral in itself, but m the process of appli 
cation might turn out to be beneficial or harmful 
Blood is forbidden when it is cenemonially undcan 
in which case also it must be carefully handled, for 
it is potent with danger, and no one can tell what 
evils it might cause Inhibitions regarding blood 
were very inmgeht among the Hebrews because it 
was considered to be too penlr us to be the foed of 
man there is a passage in Deuteronomy (12 21) 
“Only be sure thSit thtta bat not the blood For the 
blodd is the life, and thou taayest not eat the life with 
the llesh ” Again (Qen 9 4) “But flesh With the lift 
thereof winch is the bfood thereof, shall ye not eat 

Hie primitive hay no compunction about killing 
he is not troubled tay any moral precepts such as wt 
are familiar with, but anything that affects the safety 
and weH being of httaSetf, his family sad more impor 
tant still, his social group, is his prime concern And 
a mysterious soul-power which u bound to be inirni 
cal to the man who %heds -it, unless he neutralises it 
by some nttfsl Before or after When blood is she d 
it cries opt for yeyflnfb, and the murderer is guilty 


not because he has killed, but because he has spilt 
blood He becomes ceremonially unclean, society 
ostracises him on account of his pollution—that m 
the punishment for his crime until he purifies himself 
The starting of blood feud, aad the keeping up of the 
feud for many generations, is a long story by itself 

Primitive man s taboos are not meaningless It 
was not reasoning but an uncrimg instinct that prem 
pted him to regulate, stabilise and conseive hu society 
by iituberous taboo* to trotf sphefe of his We, Wundt 
oalts taboo “the unwritteh cede of law of httfMUuty ’ 
And this law was punctiliously obeyed by ttifi itive 
man, because, as mud says, “Oft external tftftat of 
punishment is superfluous, because Oh infter Mftaraty 
(a conscience) exists that Violation wilt be followed 
by unbearable disaster ” 

In mV study of this subject the selection of ran 
teiial has been difficult, for there was so much to ehoose 
from, and the temptation was to go on collecting 
But I had to restrict myself to & few salient points 
and a few illustrations from here and there to show 
with what reverential fear and caution the primitive 
approached blood which roused in him Sttotlg nno 
tions The illustrations also indicate his atabiValent 
attitude—his desire for the strange and the forbidden 
and his horror of the inexplicable and the mysterious 
The difference in the mental processes of the pnmi 
tive and the modem man Is not in the reasrniAg but 
in the premises of reasoning To the primitive rt blood 
is life” and blood gives life We see the truth of this 
m the transfusion of blood However there is this 
difference to the primitive—Weed is not only life, and 
life is blood, but it is also ‘the normal and visible soul, 
when a man bleeds to death his soul is seen heaving 
the body In transfusion as we know ft Mood has 
no other value but Wrth regard to its physical prr per 
ties, whereas to the primitive the psychic vain* is trs 
mendona and ho cannot separate ft mm the physical 

Already the attitude to bleed is changing among 
nmitives, wherever modem scientific knowledge has 
egun to penetrate Many rituals have lest their 
value and their meaning Sometimes the ceri monies 
being kept up solely as a part of traditicn and the 
gup of taboos is also gtadually slackening A study 
of ancient custcms and superstitions is interesting and 
valuable foi the light that it can throw cn cumouh 
practices still peisiBting in oui own country and else 
where Besides in such studies of the primitive we 
recognise ourselves with a mild shock of surprise 
and these revelations are greatly diverting The ugh 
fear urged the primitive to many curious practices 
these same practices, honouied m his rituals, filled 
his life with excitement ard rapture, adding colour 
and glamour to his otherwise limited, and often drab 
life Primitive culture in all its aspects is <f value 
to us, for it is a part of the cultural wealth of the human 
race 
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UIDKK1 Yukawa, Professor of Theoietical Physics at 
* tho Kyoto University in Japan is the first Japanese 
physicist to bt honoured by the Nobel award Thio- 
retioal physics in Japan, howeverj*took fruitful root from 



Prof Hideki Yukawa 

the eai ly years of this oentury and the names of Ni»hina 
and Sakata are familiar to all physicist* Yukawa 
like many othi r Japanese physicists recen cd part of his 
training in Germany where he came into contact with 
the rapidly developing quantum mechanical theories 
In the nineteen twenties He had the opportunity to 
come into close contact with men like Heisenberg 
and was eai ly interest 1 m tho subject of field theories 
This early interest ho has retained and most ofhis 
subsequent work bears the marks of his absorption in 
the problems of field theories In 1936, Yukawa made 
an attempt to explain tho strong forces between the 
neutrons and protons constituting tho nucleus m terms 
of a field of force on the basis of a relativistic equation 
In analogy with the electromagnetic field, which gives 
rise to the Coulomb force, Yukawa assumed a field 
which would give extremely short range forces as aro 
found in nuclei He chose the potential of the type 
f*exp kr)/r and obtained the neccessary short range of 
about 2 x 10 w ems the range of f >rce between neutron 


and proton by choosing the inverse of k to be of the same 
order From an analogy with photons, since 1/k has the 
dimensions of length, ho postulated a material particle 
of mass 200 m,, which would give the de Bioglie 
wave length of h/mv of the ordei of 2x 10" 1 * ems 
The mass m is then about 200 eleotron masses 
This early papei in the Proceedings of the Phystco 
Mathematical Society of Japan in 1936 did noi 
attiact the attention it deserved until a conple 
of years later Street and Stevenson first pointed out 
that in some of the photographs of cosmic ray particles 
obtained in a Wilson colod chamber placed m a 
magnetic field tracks whose curvature and ionisation 
density pointed to a mass for these particles intermediate 
between that of an electron and a proton Anderson 
& N< ddermeyer m 1938 found similar tracks and esti 
mated the mass at about 200 electronmasses Almost 
simultenously, various workers m the field of cosmic 
rays reported observing these particles and published 
photographs of tracks and a tentative determmation 
of the masses placed most of the tracks observed as 
produced by a particle of mass about 200 electron masses 
This particle was called variously meson, yukon meso 
tion c tc The discovery of this particle was a brilliant 
vindication of Yukawa’s woik Using Yukawas 
picture of treating the meson like a quantum associated 
with the nuclear field, attempts were made to associate 
this partule with the known nuclear processes like 
j) decay 11 was found that this particle, the meson, deca 
yed with a lifetime of about 2 x 10 _# seconds and cloud 
chamber evidence showed that the meson decayed into 
an electron and one or more neutral particles (still 
unknown), which tended to confirm strongly the relation 
between the meson and the nucleus on one side and the 
meson and the eleotron and neutrino on the other The 
development of the meson theory from this point on 
wards seemed to be successful in the qualitative inter 
pretation of all phenomena so far known in the field 
of cosmic rays as well as in the field of atomic nuclei 
However, strangely enough it could never arrive at tho 
stage of quantitative agreement with experiments 
This sums up the rather puzzling situation of the meson 
theory m 1947 The situation was somewhat cleared 
up by the experiments of the Rome group and the Bristol 
group published m 1947 Although at first Bight the 
work of the Bristol group seemed to add to the confusion 
by establishing two groups of mesons, this was cleared 
up and further confirmed by the experiments at Berkeley 
with 40C mev alpha pai tides and 360 mev piotons 
on targets of graphite and other elements, with the 
newly installed synchro cyclotron The facts that 
neem well established aie (t) that the mam constituent 
of *h» hard component of • he cosmio rays lsthsg mesons 
which aie the lighter ones They have little rnteiac 
tion with nuclei and decay with a half life about 2 16 
micro seconds and neeessanly have nothing to do with 
nuclear forces (ii) The heavier meson i e , w meson 
with a mais of nboqi 300 election masses, interact 
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strongly with nuclei and decay into the /* meson with a 
lifetime of the order of 10 - * seconds (m) The ir mesons 
occur with both negative ard positive charges, th“ 
negative n masons are easily captured by nuclei and its 
rest energy of about 150 mev is transfened to the nu 
cleua which causes the disruption of the whole nucleus 
These nucieat disruptions, once a familiar phenomenon 
ir. cosmic rays have now been pioduced aitificially and 
studied They give rise to the belief that the negative 
n meson has a spin that is integral and one would expect 
that tho positive n meson has also an integral spin of 
the same value The problems of the various types 
of mesons have given rise to many radically different 
theones which are yet to be experimentally verified 
The oxpeinnontal determination of the propelti s 
of the different types of mesons are being vigorously 
earned out at different schools by means of photograph 
ic emulsion, Wilson Chamber and Counter techniques 
\ recent work of Rabi H nl demonstrating the mtu 
action between neutrons and electrons, the depth 
of whose potential is of the order of a few kilovolts 
extending over a distance of the size of the lectron 
has given suppoit to a ps udoscalar type of meson field 
for nucleons Another important typo of expenment 
is the neutron proton seatteung expenments at high 
energies performed at Berkeley, which show approx i 
matoly equal scattering in backward and forward 
directions at energies of the order of 100 mev of lnudf lit 
neutrons This seems to indicate fairly clearly that 
then are tnth cxchangt force and ordinary forces 


in almost equal porportions There le also the evid 
cnee for the multiple production of mesons at very 
high energies which have to be accounted for in any 
complete theoreticaldescription of meson phenomena 
lnspite of these problems the recent developments have 
bridged the gap between cosmic ray phenomena and 
those observable m laboratory experiments in nuclear 
physics The position is by no means clear the rela 
tionships and laws that govern the plethora of funda 
mental particles is still in its early stage of formulation 
although the position is better today than it has been 
in years Difficulties in collecting sufficient expenmen 
tal date stand m the way of verifying some of the 
most interesting predicted properties of mesons 
But the piosf eet is not altogether gloomy The expert 
mental verification of the highly abstract predictions 
of Dirac s Hole Theory and Yukawa’s Meson Theory 
ring A noti of hope 

Professor Yukawa, now visiting Professor at the 
(olumbia University is actively working on 
field theories to find a place for the various known 
particles and others that piobably exist, in a single, 
if not simple, system Prof Yukawa s eontubntions 
to the state of knowledge at present, is certainly 
significant and in some ways unique It is also by no 
mcanH inded He is onlv 43 and is still an important 
contributor whose insight has earned for his opinions, 
universal rispict and acclamation 
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NATIONAL LABORATORY AT HYDERABAD 

In addition to a chain of National Research Labo 
ratones in India, regional research laboratories are 
also on the way to their establishement for tackling 
urgent local problems 

The foundation stone of Central Laboratory for 
Scientific and Industrial Research, at Hyderabad 
(Dn), was laid on November 6, last by H E Maj Gen 
Choudhury, Military Governor of Hyderabad The 
laboratory will work m close collaboration with tho 
National Research Laboratories of India A sum of 
Rs 8 lakhs for equipment and Rs 25 lakhs for buil 
du g has been provided by the Hyderabad Govern 
mont for the purpose 

The annual recurring expenditure is estimated 
at about Rs 4 lacs and the laboratory will have a 
staff of 100 members. 

The Board of Scientific and Industrial Research 
(Hyderabad) set np in 1041 has been providing an 


annual grant of Rs 60,000/ for research schemes on 
Vegetable Oil, Fuels, Ceramics, Fibre, Pharmaceu 
ties and Drugs Forest Products and Heavy Chemicals 
Investigations on these will now be continued at the 
new regional laboratory 

Research work in the laboratory will be both of 
fundamental and applied imture along the lines of 
promotion of chemical industries, technical develop¬ 
ment and utilization of regional raw materials 

The work in the laboratory may take the form of 
improving old industrial processes in the light of tho 
newer scientific knowledge or inventing new processes 
It is also meant to solve the various technical and sci 
entitle problems that tend to arise in the working of 
the industries 

Speaking on the occasion, Dr Hussain Zaheer, 
Director of the Central Laboratories, stated that they 
were planning to set up in the near future a small 25- 
ton-a-day capacity low-temperature carbonization 
plant at a cost of Rs 6 lakhs 
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“Thin installation is expected to give not only 
about 20 tons of smokeless fuel u se fu l for household 
purposes as well as a good substitute for oharooal and 
wake for all types of blast furnaces exoept the metal- 
luigioal, but also the by-produets necessary for experi¬ 
ments on a large scale for the preparation of synthetic 
motor fuel ana lubricants ” 

Dr Hussain Zaheer said that they were also con¬ 
ducting research on oils and oilseeds It was shortly 
proposed to set up a plant m the Central Laboratories 
for the extraction and refinement of cotton seed oil 
at a cost of about Rs 3 lakhs 

The Governing Body of the laboratory include 
H E Maj Gen J N Choudhun, President, Hon’bio 
Shn CVS Rao, Vice-President, Sri S N Bilgrami, 
8irJ C Ghosh, Dr A M Heron, Sri V Knshnamurty, 
Dr S P Raju, Hon’blo Sri C V S Rao, Hon’ble M 
Sesh&dn, Sri C S Tyabji, Hon’ble Nawab Zain Yar 
Jung Bahadur, Nawab All Yaver Jung Bahadur, and 
Dr S Hussain Zaheer, Members 


INDIAN CENTRAL JUTE COMMITTEE 

The first annual report published by the Indian 
Central Jute Committee after the partition of India 
is just published and covers the period 1947-48 The 
report shows some important changes made in the cons 
titution and rules and regulations of the committee 
due to the changed political situation m India since 
15th August 1947, and specially because the committee 
had to wind up all its activities in East Bengal 
in the new Pakistan Dominion 

The report giving a short account of the work 
of the committee in all itsbranches is divided into five 
chapters—dealing with the constitution ,and meetings 
of the committee, with the scientific investigation on 
jute under throe heads of (a) Agricultural Research, 
(b) Technological Research and (c) University Research 
schemes, the economic investigations on jute in the 
three sections of Eqonanuo Research, Marketing and 
Publicity, o^d other general jpatters 

The report specially mentions that in the year 
under review while the progress of work m all other 
sections continued almost at normal speed the work 
of the agricultural section was badly effected by the 

C ition of India, a* the agricultural laboratory at 
ia had to be shiftod at Cbumucah, Hooghly, m the 
Dominion of India, and the marketing section in view 
of its reduoed activities was amalgamated with the 
Economic Research Seotion 

The report concludes with eleven appendices of 
which five are printed ,in separate pages and the appeu 
dix X containing the summary of receipts and expen¬ 
ditures from its inception in 1936-37 to 1947 48 The 
■Miit-in-aid from 4he 'Government of India moreased 
from *Rs -fiOJWO in 493647 to--Rs,4,62^00 m 194748 



valuable seeds, rare apppfftis, 
tal data, records of the past “ 
of a number of experienced 
of the partition 
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It has been reported that the crops sown at Daooa, 
Narayanganj and Ijlonda suffered from unfavourable 
climatic conditions, oommunal troubles or over growth 
of weeds In the chapter on "Breeding on jute” it 
has been stated that me fate of an improved strain 
of ohlorxou* supplied for multiplication to the 
Economic Botanist (m charge of the Fiber Seotion) 
was not known, the data of the early vanetal trials 
conducted for the third year at Bel&koba, was left 
behind at Dacca, over 20QO selections of multiple ctob 
sen were lost and 60 progenies of stem rot re>istant 
materials were "damaged by mircreanta ” Experi¬ 
ments on “vegetative rapprochement as a means of 
overcoming interspecific cross incompatibility in jute” 
a method which had given excellent results in 
other crop plants—were not continued and the crop 
sown for determining the “effect of date sowing on plant 
growth, flowering and fiber yield” failed, as timely 
mtercuitures could not be given 


Very little progress appears to Jiave been made 
in pure genetical studies, the same are the fates of 
anatomical and cytologioal investigation? aho Ex¬ 
periments on the retting technique and biochemical 
studies, which were proceeding according to schedule, 
were also abandoned 


In the ‘rubvcntion trials” one type 0 39 2)2 ap¬ 
pears to have fared well in Bihar but the results from 
Bengal and Orissa were not obtained But some pro 
gress has been made m tl e control of pe*ts and disea 
ses 


On the jvb°l°> one gets a very gloomy picture 
on the future of tl is important “dollar earner” in the 
Indian Union, when going through the report of tl is 
section These is a feeling that the committee with 
a little foresight both feefwe apd after the partition 
could have transferred at least small quantities of the 
improved typer of JSpeds Md duplicated records to 
Calcutta, dunpg thejW 1 ^ Whttvepmg after the par 
tition apd before the station .was taken over by tl e 
Pakistai authorities This wqpld have provided for 
the Indian Union valuable data and materials built 
up for decades part Under the circumstances it is 
doubtful whether the Indian Union may be self suffi¬ 
cient in Jute by I960 or 1961 


CENTENARY OF ROQRKE ENGINEERING COLLEGE 

The centenary oelebrations in connexion with 
India’s oldest engineering college from November 
24^6 last coincided wjth Jts^oqpypr^dn Jpto an engi¬ 
neering umvereiiy 

Started m 1847, in a very modest building—“two 
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dept, and f tore room”—it ha? ever since been one of 
the foremost engineering colleges in India 

Its past students have played an important part 
in most of the engineering projects of Northern India, 
and include suoh distinguished engineers as Sir William 
Willoocks, of Egypt and Iraq fame, Sir William Gars 
tin, Mr 7 R Bagley, Sir Ganga Ram of the Punjab 
Rai Bahadur Jwala Prasad, Sir Lahshmipati Misra 
and m more rooent times Rai Bahadur A N Khosla 

The construction of the great Ganges Canal create d 
an urgent demand for trained engineers, and Roorkoc 
the site of the Solani Aqueduct—for many years the 
longest m the world—the canal workshops, and the 
headquarters of the Bengal Sappers and Miner?, where 
“a number of scientific and experienced officers won. 
constantly assembled on the spot or occasionally n 
sorting thither,” was an obvious home for an msti 
tution which was to impart “that careful and systema 
tio instruction which is necessary for the formation 
of an expert civil engineer ’ 

Addressing the inaugural Convocation of Thoma 
son Engineering University, Pandit Nehru emphasized 
the need for co ordinated planning in India to avoid 
overlapping and for taking up projects which were 
of No I priority 

Sir H P Mody, U P Governor, presented the 
Charter of University to the Vice Chancellor Mr A 
C Hart, m a silver oasket 

Pandit Nehru said that there was a great deal of 
talk in India about development schemes and pro 
jects Everybody cried about the need for indus 
tnalizing the country, but the picture seemed to him 
to be entirely confused There was no attempt at 
unified thinking and no co-ordmation of thought not 
only in different parts of India as between the provn 
oes aud the Centre but even m each department of 
governmental activity ‘ Some of our provinces behave 
as if they were almost independent countries ” They 
did not think of developing India as one co ordinate 
who 1 * The plans, therefore overlapped, resulting in 
waste of national labour and energy 

Resources of skilled manpower and finances m 
the country, the Prime Munster said were limited and 
India could not afford to waste them Though they 
held some kind of oonferenoe or other in Delhi almost 
every week he had come to the conclusion that a me 
thod of oo-ordmatian as between the Centro and the 
provinces and between each department of the Govern 
ment had not been evolved so far 

Inaugurating the oentenary celebrations of the 
Thomason College of Engineering, Sir Homi Mody the 
first Chancellor of the Roorkee University of Engi 
neermg emphasised the noble task which lay ahead 
of Indian engineers m creating a new India where 
poverty, hunger and disease would be non existent 
and her vast resources fully utilized for the good of 
tiie people. 


Engineers, he said, should not only give the coun¬ 
try their professional skill but be also imbued with 
a missionary spirit 

“Popular Ministers,” he added" may bo earned 
away by their enthusiasm and seal for achieving na¬ 
tional reconstruction, but the duty of enguioers is 
to see that their approach to the problems before them 
ib impartial and scientific Theirs will be the respon¬ 
sibility for the soundness and success of the many 
schemes whioh will be projected in the years to come 
for changing the face of tho land ” 

NAMING THE ELEMENTS 

The first announcement of the decisions of the In¬ 
ternational Union of Chemistry, taken at the Amsterdam 
Conference in September, to adopt newnamos for a num¬ 
ber of elements was made at the 116th International 
mooting in Atlantio City, New Jersey, last week, of 
the American Chemical Society Moat of the names 
are new only in tho sense that they have not before had 
formal recognition or were one of alternatives 

One of the many decisions at the Amsterdam Con 
ferenoe was that tungsten, No 74 in thepenodio table, 
the hard metal used w the manufacture of electric light 
filaments, steel alloys and cutting tools, would be 
internationally designated wolfram Recognition of 
niobium instead of columbium as the official name of 
element No 41, and tho confirmation of the names of 
lutomum and the seven other new elements discovered 
uring the war were among the other outstanding 
decis ons made at the Union Conference Among the 
names approved was that of promethium for element 61 

‘ Wolfram ’ comes from wolframite, the ore m which 
the elements was first discovered Oddl\, the accepted 
symbol for the element has been W, even in the United 
States and England, where tungsten was tho name 
generally employed The change from columbium 
to niobium for element 41 abo is of special significance 
to American scientists and engineers, foi columbium 
has been the American name while niobium has been 
the choice of England, France, Germany, Russia, 
and most other countries 

Other names adopted officially for older elements 
are beryllium, rather than glucinium, for No 4 , hafnium 
for No 72 , lutetium rather than lutecium for No 71 
and protactinium rather than proto acitmium for No 91 

As had been expected, the so called transuranium 
elements, man made in ooimootion with the atomic 
bomb projeot, received the names proposed by their 
disooverers— neptunium for No 93, plutonium for No 
94, americium for No 95, and curium for No 96, The 
four other synthetic elements named by the International 
Union were, technetium (43), promethium (61), 
astatine (85), and francium (87) (The. Chemical Age, 
October 8,1949) 

RADAR METEOROLOGY 

Srnoe 1941 miorowave radar baa come into use 
and it is found that nun, snow, and clouds from which 
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rain or snow are falling give distinct radar echoes 
There is a simple relation between the intensity 
of the rain and the strength of the radar echo It 
is now possible to detect nun belts approaching from 
more than 150 miles awav and hence forecast to within 
a few minutes the time of arrival of rain at a given 
spot In tropical regions this signalling of ram is 
very important for short heavy showers of rain can 
make aircraft landing impossible 

Inside rumulo nimbus clouds there are often 
convection currents so violent as to be very dangerous 
to aircraft But such clouds are usually associated 
with heavy precipitation so that they can very easily 
be deteoted bv radar Apparatus for this purpose 
may be airborne and it detect* heav^ rain clouds up 
to 40 miles awa\ 

In a cloud which is not precipitating the drops 
are too small to give appreciable radar echoes But 
light can be reflected very efficiently from them So 
a combination of optical methods with the pulse tochni 
que that characterises radar gives a method (called 
Optical radar ) of measuring the distances of clouds 
By means of a spark gap placed in a searchlight mir 
ror light pulses of less than one microsecond s duration 
are sent out They are reflected from the cloud col 
looted by another searchlight mirror which focuses 
them on a photoeleetr o oell The current from this 
is used to make a pip on a cathode ray tube as m 
ordinary radar Tl c position of the pip gives the 
time for the light s double journey to and from the 
cloud and so gives the distance of the cloud This 
device has proved capable of dealing with oloudH at 
18 000 ft even in broad day light 

This combination of optical and radar methods 
has been applied to the problem of estimating the 
density of the atmosphere at great heights Standard 
radiosonde methods enable the density t« be measured 
up to heights of about 60 000 ft but they are difficult 
to extend beyond that height Rockets of the Y2 
type will give measurements up to 60 miles or more 
but they arc n t suitable for frequent routine measure 
ment Optical radar gives a method for measuring 
the density of the upper atmosphere using grounded 
apparatus only The method is quite simple and 
measurements can be made continuously As light 
passes through air a portion of it is scattered and 
henoe some is reflected back towards the source The 
amount so reflected depends m a simple way on the 
density of the air An apparatus is used to send pulses 
of light verticall\ upwards. There ib no clear pulsp 
reflection since some light comes back from every 
altitude The cathode ray tube thus shows a con 
tuiuous curve which is m effect a graph of the amount 
of light scattered against the altitude And from this 
scattering data the density at each height can easily 
be calculated (Discovery October 1946) 

SOLAR RESEARCH IN INDIA 

The programme of experimental research on 
sunspot magnetism the variation m the structure 


of U alpha and K lines of oalomm over different parte 
of the sun s disk and the estimation of the effective 
temperature of the sun at various points along the 
solar radius from a study of the CH band was con 
tinued during the year 1947 48 at Kodaikanal Obser¬ 
vatory 

To measure the oontours of the Fraunhofer lines 
the construction of a recording photoelectric spectro 
photom ter for use in conjunction with the 20 foot 
spectrograph was taken in hand The etallar Bpectro 
graph for use with the 20 in reflector was adjusted 
and some trial spectra of the moon were taken with 
it in conjunction with the 18 in siderostat and an 8 in 
objective The angular grating spectrograph which 
was originally constructed by Mr fevershed was com 
pletely rebuilt for regular use A monochromator 
for use with the 20 foot oomb ned prism and grating 
spectrograph was constructed The work of mounting 
the 20 foot concave grating of the observatory was 
begun A tele photo camera was constructed from 
parts of an ol 1 telescope for taking photograph of snow 
accumulation on the Himalayas 

The largest sun spot group recorded during the 
last throe quarters of a oentury appeared in the first 
week of April 1947 It attained a record area of 4900 
mollionths of the sun s hemisphere at the time of its 
central meridian passage on April 0 7 thus surpassing 
the record held by the great spot group of February 
1946 Unlike the 1946 group the sunspot group of 
April 1947 was ornspituously inactive in r spcct cf 
solar flares and radio fade outs A measurement 
of the spectrograms of this spot group taken with 
20 foot grating spectrograph in the red gave a 
value of about 3300 Gauss for the magnetic field 
associated with it 

During tho year systematic observations of the 
heights f prominences in the H alpha D, and H beta 
lincH were made visually with the prominence spectro 
scope and the values t b a ned were comj ared with 
the heights of tho same prominences in the Kline from 
spectroheliograms On the average the visual obser 
vat ion s gave smaller values for the heights The 
mean height m H alpha and D, were nearly the same 
while the values for H beta were 26 per cent less 

\ proposal was received from Dr d Axambnja 
the President of Commission II of the International 
Astronomical Union communicating a scheme for 
notifying geophysicists all over the world whenever 
exceptionally bright eruptions are observed on the 
sun at any of the observatories participating in the 
international Solar Physics programme The object 
of tho scheme is to investigate the correlation between 
solar flares and associated terrestrial phenomena The 
Meudon Observatory m France is to oolleot the m essages 
and to broadcast them at fixed times Kodaikanal 
Observatory agreed to oo operate in the scheme and 
a message relating to a brilliant solar flare waa sent 
on the 19th March 1948 Dr dAsambuja informed 
that this was the first message of the kind since the 
inception of the soheme 
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Preliminary Kept for tbc implementation of the 
development scheme of the Kodaikanal Observatory 
were taken during the year Plans were prepared for 
a dome for housing the 20 in reflecting teles oope re 
oeired at Kodaikanal many years ago from the old 
Taktasinghji Observatory, Poona 

To study the suitability of Kodaikanal for corona 
graphic work, systematic visual observations of the sky 
and seeing conditions continued to be made during the 
year An analysis of one year s data showed that in 
general favourable conditions for coronagraph work 
prevailed more frequently in the forenoon than in the 
afternoon and that the first half of the year was more 
suitable To get the quantitative data regarding the 
variation of sky intensity in the neighbourhood of 
the sun, a photo-electric photometer was mounted on 
the equatorial of the photoheligraph and observation,, 
were taken on some clear days Steps were also taken 
to get a simple visual sky photometer which has been 
developed by the Harvard College Observatory for the 
same purpose 

ON SHORTENING SCIENTIFIC PAPERS 

There has always been a need for shortening papus 
but to day this is becoming accurate W ith the soaring 
cost of printing and production editors and publishers 
of journal i are being compelled to out down the number 
of pages per volume 

To day no man oan keep with all that is being 
published, even m his speciality Under these cireums 
tances, the writer whose papers are most likely to be 
read is the one who makes them short and interest in, 

A good writer edits his writings as ruthlessly as 
he would those of a stranger Sometimes m order to do 
this the better, he puts a paper away for a month or 
two until he can look at it dispassionately, and then 
he will wonder how he could have written such stuff 

Most papers are not injured by shortening they 
really are improved and the author is benefited \ 
writer is wise to leave out long introductions Usual 
ly all that is necessary is a brief statement to the effet t 
that there is a need for certain information to fill a 
gap m the world’s knowledge or to settle a controversy 
The writer will then say that he thinks he has filled 
the gap or helped to settle the controversy In other 
oases, he will say that he has discovered something 
new 

The experiences of the editors with authors indi 
cate a general willingness to follow the suggestions 
of the editors, here and there they come across an nhs 
tibate author who insists that his maniscript is sacro 
sanct The author who refuses to co operate suffers 
the greatest loss, for the busy scientist soon learn to 
ignore the verboee writer (Chemical and Engimn 
tng New, 1940, p 2681) 

LOW TEMPERATURE STUDIES 

In an attempt to determine how matter behaves 
at temperatures a fraction above absolute 0°, the teni 


perature 0 1° above absolute 0®, »e , 459 7°F, has been 
produoed, and it has been found that matter under 
goes radical changes at such temperatures Liquid 
helium Sows uphill, and the flow of electricity in a 
wireenoounters no resistance The studies which uti 
Use this low temperature may be of great signifi 
canoe to future power transmission, if the super 
conductivity of metals can be thoroughly understood 
the result might be more efficient and cheaper 
distribution of electricity (Chemical and Engineering 
New* 1649) 

MANGANESE FROM INDIA 

The export of manganese and kyanite ores from 
India in the first five months of 1949, showed a subs¬ 
tantial increase over that of the corresponding period 
in 1948 The United States of America received the 
largest supply, 1 43,000 tons, U K received 60 000 
tons, Belgium, Germany and Japan received 30,000 
tons (Chemical and Engineering New, 1949, 

TO HGHT DISEASE 

Nu 446 a new sulphonamide of considerable pro 
mise is 3 4 dimethyl 6 sulphamlamido laoxaz le and 
is designated bv the trade name, Gantnsm, and is found 
to be effective against urinary infections, pneumonia 
and somo forms of meningitis Unlike other sulpha 
derivatives, Gantnsm ib reported by the manufao 
turers as having of a remarkably high solubility over 
a wide pH range This would eliminate the problem 
of crystallisation in the k\doeys, po often encountered 
with sulpha dugs in use at preseat 

A special DITL—formula is being used by the 
Division of Malariologic of Venezuela s Department 
of Sanitation and Social Welfare to eliminate mala 
ria in rural areas The malaria mortahty rate of 190 8 
per 100,000 of population in 1946 was reduced to 3 0 
in 1948 In Cojedes, the mortality rate fell from 675 
per 100,000 to 48 1 (Chemical and Engineering New, 
1949) 

INDIAN SCIEN( E CONGRESS 

The 37th Session of tho Indian Science Congress 
will lie he d at Poona from January 2 8 I960 Prof 
P C Maha’anobis F R S is the President e’ect and 
the Hon’ble Dr Syamaprasad Mookerjee, Minister, 
Industry and Supply Govt of India wiU inaugurate 
the session Sir Robert Robinson, Prof J D Bernal 
(Gt Britain), Frof Hermann Mark (USA), M and 
Madam Joliot Curie (France) Prof Engleh&rdt (U 8 S 
R ), and Prof E l T Condon (U 8 A ) are expected to 
attend 

The following are the Sectional Presidents of tlje 
session — 

Mathematics —Dr Nalini Mohan Basu < ham 
Department of Mathematics, Muslim University 
garb, Statistics— Dr P V Sukhatiuc, Statistic 
viser, Indian Agricultural Research In«tilp 
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TVJhi Phi/vtc *—Dr R N Ghosh, Reader in Physics, 
Ytluhuhad University, Cheintatry —Dr J K Chow 
dhurv, Head of the Dept of Chemistry, Bose Research 
Institute, Calcutta, Geology db Geography —Mr J Coa 
toH, Senior Geologist, Burmah Oil Company (I C) 
ltd, Delhi, Botany— Dr Panchanan Maheshwan, Pro¬ 
fessor of Botany, Delhi University, Zoology <k Ento 
mology —Dr B C Basu, Entomologist, Indian Ve 
terinary Research Institute, Bareily, Anthropology 
<fc Archaeology -Dr C Von Furer Haimendrof, Ad 
visor for Tribes and Backward Clashes, Revenue Sec¬ 
retariat, Hyderabad (Deccan), Medical db Veterinary 
Science —Dr M V Radhakrishna Rao, Assistant Direr- 
tor, Haffkine Institute, Bomba}, Agricultural Science 
-Mr R L Sethi, Agricultural Commissioner, Indian 
Council of Xgricultural Research, New Delhi, Physto- 
logy - Dr Kaluln® Mitra, Nutrition Adviser, Office 
of the Director General of Health Services, Central Go 
vernment, New Delhi, Psychology tb Educational Set 
ence —Prof Kali Erasad, Lucknow University, and 
Engineering &■ Metallurgy —Mr D R Malhotra, Chief 
Chinnst and Metallurgist, B B & C I Rly , Ajmer 

ANNOUNCEMENTS 

Dr K Ahmad Chowdhury, Wood Technologist, 
Forest Research Institute, Dchradun, haH been on 
animoush ro eleoted a Councillor of the International 
Association of Wood Anatomists for the years 1949 52 
28 Nations are members of this Association 

The Thirty Second Anniversary Meeting of the 
Bose Institute, Calcutta, was held on November 30 last 
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at the Institute premises when Dr K C Mehta, Prin¬ 
cipal, Agra College delivered the Eleventh Acharya 
Jagadish Chandra Bose Memorial leoture on 'Control 
of Rust Epidemics of Wheat m India—a National Emer¬ 
gency HEDr K N Katju, Governor of West Bengal 
presided 

The Fnstche Award of American Chemical Sooi 
etj has been awarded for the first time to Sir John 
Lionel Simonsen for his researches on Essential cils 
Since 1943 Simonsen has been the director of the 
Colonial Products Research Council cf the Imperial 
Institute 

A meeting of the rationalists of India will be held 
on December 18, 1949 at Madras, under the presidency 
of Sri R P Para ljpye All correspondence for accommo¬ 
dation may be addressed to the Reception Committee, 
9 Broadway, Madras 

tSRATi 

Tn August 1949 issue column l,pfl9,line 30 read 
Dr Hammond is the University Professor in Animal 
Physiology and in charge of the Animal Nutrition 
Research Inst’tute attached to the School of Agricul¬ 
ture, for Dr Hammond, Director of the Sohool etc 
In the November, 1949 issue, column 1, p 200, lines 
9 and 4 (from the bottom) read 120(1') for 120 114) 
and y t and y,/or r, and r, 

in tho November 1949 issue, p 194, column 1, 
line 10 read Giauque for Quanque , p 178, column 1, 
line 13 from the bottom read Fortunately for unfor 
tunately , p 179, column I, line 33 read boat for boa, 


LETTERS TO THE EDITOR 

[Tile Editors are not responsible for the metvs expressed tn the letters ] 


IS ASTROLOGY SCIENCE ’ 

Indian life has been guided by the panchangs 
or panjilcas from time immemorial Tithi, nakshatra, 
yoga, iaruna etc , are based on astrological concepts 
It is not be to wondered at, therefore, that our people 
should have a pro astrological fixation, and run to 
astrologers on the slightest pretext Every village 
has its hereditary astrologer, every city or town, nay, 
every street corner almost has its astrologer®, coun 
ted not in dozens, hut in hundreds Some of the lea¬ 
ding astrologers even widely advertise the fact of their 
ig “Examiners, Government Board of Astrological 
lies,” and, under cover of the prestige of the Go 
ment sell kavachas, price ordinary—Rs 12/- 
and special (Quick action) Rs 50/ each, and, 
♦he credulity of suoh of the victims of raisfor 
' taken in by such advertisements as, “write 


immediately to the Panditji stating the nature of your 
difficulties, and mentioning tune and date of your 
birth He will solve them for you and Bhow you the 
way to Fortune ” One gentlemean makes claim to 
his being the sole State Astrologer of Bengal 

Leaders of thought in all countries and ages have 
held, “Not a leaf falls nor a sparrow dies but at the 
will of Heaven,” “Tvaya Bnsktlcesha hrtdt sthiten 
jatha nijuktosfmi tatha taromt (Thy will be done),” 
or “Nay, even the hour and the minute was fixed ” 
This belief has persisted from the earliest times in 
spite of the evolution of primitive man into an Euu 
tern It would not be out of plaoe here to review af¬ 
resh the grounds of belief in fatalism. Of course, 
belief in fatalism ipso facto dots not establish astrology 
as a Science 
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They we going to mount a 200* reflector at Mt 
Wilson Observatory in UJ9.A. tt is said that the 
magnitude of our known univene will grow six times 
as large as the existing 100' reflector reveals Ob 
Viously, many unpredictable developments in astro 
physical studies will follow the event But, for all 
praetioal purposes out present conception of the um 
verse will probably remain unaffected 

We conclude, the universe is a vast electromag 
netic field, as it were, where integration and disintc 
gration, and vioe versa, of the ultra microscopio atom 
with its electrons and protons etc, and the stupendo 
usly large conglomeration of matter, commonly called 
stars, are going on ceaselessly That is, old stars are 
disintegrating and new stars forming all the while 

It is believed, that some time very long ago a giant 
star passed by the Sun and created disturbances in its 
field so muoh so that a great projection of burning mat 
ter shot out of the Sun With the intruder receding 
the projection broke up into bits, and transformed in 
to what we oall the planets of our Solar system All 
planets revolve round their parent, the Sun 

In course of time, the Earth’s surface cooled and 
soil was formed Where soil and water mot and 
there was no stirring of current or breeze, life began 
in the form of unicellular amoeba Of all elements 
discovered by chemistry, the phenomena of life was 
exhibited by certain compounds of carbon only t e 
these exhibited a peculiar law of growth and multi 
plication Over a long course of evolution, the amo 
oba has developed into man The growing human 
embryo exhibits almost all forms of life that preceded 
its present shape and form 

Looking at it retrospectively, from the atom to 
our mother Earth, there seems to be an unbroken 
chain connecting the two, just as there is a link between 
the amoeba and a human baby And the two series 
again, are inter connected causally 

About 400 ova are discharged into the uterus 
of the adult human female between puberty and mono 
panse The human male ejecta in his life time billions 
of potential human creatures A permutation and 
combination of the two would be capable of bringing 
into the world trillions of human beings In actual 
fact, very few children are bom to a oouple, and even 
these do not all reach old age and maturity Mathe 
matically, we may work out a sum in probability 
Biology tells us that ary one of the many possible ar 
rangementa of the gene* ard obromoeomes would make 
a fundamental difference in the character, proper 
sitios, ard capabilities of the new creature Obviously 
the obild to be has no say m the matter 

This being the origin and background of our exis 
tcnce, are we in a position to Btate that each one of 
us is the arbiter of ones own fate? Is one m a posi 
tion tn foretell how long one is going to live, what one 
is going to be, or how one wil] fare? 

Like all other positive Sciences, astrology has fdso 


been built up on the basis of observation, tabulation, 
and generalisation It ofeCurfed to some one unknown 
in the hoary past to associate an event with the appa* 
rent position of the planets The astrologers’ tint 
verse might be likened to two concenthc spheres the 
smaller one at the centre being immobile and the lar 
ger one enveloping it rotating along the common axis 
As ltCsCemed to those living on the surface of the smal 
lerspHbre, to wit the Farth, the n ner surface of the 
outer sphere was, so to say studded with high power 
lamps, in between and among which certain luminaries 
moved about on fixed rails, and circled round the for 
ruer The relative positions of the planets being 
unaltered, the heliocentric pioture made no difference 
to the man The sutraa or aphorisms of predictive 
astrology merely embody these generalisations They 
need checking and revision in the light of advances 
m mathematical science 

What is to be done about it' All the world over 
the fraternity of astrologers flourish True but here 
m India alone the State encourages Its study and prac 
tioe, and spends huge sums of money annually in grants 
to institutions which teach astrology, and conducts 
examinations, and grants diplomas and certificates 
of proficiency to would be astrologers The State 
may not, therefore, shirk responsibility for this bias 
in our people It is upto it to review the position 
and take appropriate action 

On the other hand, the >udy of Indian Scientists 
canrot also escape responsibility for this deplorable 
state of affairs The objectives of Science are not 
ouly to discover truth but also to combat supersti 
tion and ignorance In this context 'it <» an obvious 
duty of Indian Scientists to come forward and profio" 
unce their verdict And as astrology has been a long 
established State aided profession in India it would 
not do to take a negative stand without maku g pio 
per investigations first On the other hard to leave 
matters where they are would bo tantamount to allow 
mg exploitation of the helpless lay public who know 
no better Worse still to do so would be positively 
to enoourage and foster blind faith and an uncritical 
mentality in the people Good by e to Science then 1 
Obviously, Science cannot flourish in an atmosphere 
of dogmatism and superstition 

The need of the hour, therefore, is to organise and 
promote systematic investigations in the subject 
And, on the results, if justified ban its practice by law 

Amulya Pbasad Chanda 

37/1, Monoharpukur Koad, 

Calcutta, 22 6 1949 

TRACE ELEMENT DEFICIENCIES IN CITRUS* 

This is a preliminary note reporting a part 
the work earned out in the Physical Chemistry La? 
ratones of the University of Calcutta anil lately 
the Chemical laboratones of the Indian Agruulti 

* Communication from the Indian Ay multure! R> 
Institute, NeW t>dhi 
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ftesearch Institute, New Delhi, in connection with 
4 scheme of research on trace elements financed by 
the ICAR This note m orporate# the work done 
by Dr N P Datta and Messrs 8 C Das and T D 
Biswas with the Lyallpur and Batgud li samples and by 
Dr N P Datta and Messrs B N Mullick and K L 
Nayar with the Coorg samples The injection and spra 
ying work have been conducted by Dr Datta and Mr 
Mulliok The work was initiated by Dr J N Mu 
kheqea and has been earned out under bis guidance 
In this study reported deficiency diseases of pine 
apple m dta from Lyallpur, acid lime and orange from 
Satguddi Madras and loose jacket mandarin type 
orange from Coorg were taken up for investigation 
The method of approach was to have a symptomatic 


study of the disease s , analysis of healthy and corns 
ponding diseased samples of leaves and soils from 
the sreas and diagnostic injection and spray treatments 
The symptoms in all the three placet were more or lew 
the same a type of chlorosi s akin to citrus mottle* 
leaf of California—yellow intervene! chlorosis with 
veins standing out green Some of the leaves were 
also smal er m size In severe cases considerable 
die back was found In Haradur (Coorg) a few leaves 
were found to have a fine network erf green veins aga 
mat a lighter coloured baskground nmilar to iron 
deficiency symptoms Analysis of soils from the above 
places and of samples of healthy and corresponding 
direased leaves have been made The results are 
shown in tables I and II 
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The results show (hat the coils excepting those 
from Tittimatl are richer in coarser fractions Boils 
from Lyallpar, Satguddi, and Tittimati are of high 
pH Others are iRghtly acid They are all poor 
m respect of total nitrogen and available K,0 Th< 
base exchange capacity is eery low The soils are low 
in available Mn excepting those from Booth Coorg 
These problem orchards, as far as soils are concerend 
are, therefore, of low fertility and are expected to he 
also of low water holding capacity 

Analysis of the leaves show that there is not much 
difference between the healthy a id diseased samples 
as regards their major element constituents But 
compared to the healthy, the diseased leaves are low 
m Mn and Zn and in the case of Coorg also m fu The 
leaves from Booth Coorg are particularly deficient 
in Zn and Cu whereas the leavei from North Coorg 
are deficient in Zn and Mn It might be mentioned 
here that spraying with a Bordeaux mixture is a com 
mon practice here in Coorg for control of fungi In 
Coorg some diagnostic injection and spray treatments 
were conducted with various trace elements eg Mn 
Zn, Cu, Fe, and B So far response in the form green 
mg of the leaves has been obtained from Mn. Zn and 
JJp This corroborates the results of chefricalanalv 
sis TJ^presence of a common Mn and Zn deficiency 
in ft&i* orchard" — sffrh widespread areas as the 
Punjab, Madras and Coorg *a brought out and is of 
considerable interest 

I take Hus opportunity to thank Dr Dalip Singh 
and Mr K C Nwk for samples from Lyallpur and 
Satguddi respectively and Mr Verdarajan, Agnoul 
tural Offloer, Coorg for bis help during injection and 
spraying of the plants and collection of samples m 
Coorg and for senditag reports on the results of the 
injection and spray treatment 

J N Mdkhbbjke 

Indian Agricultural Research Institute, 

New Delhi,« 8-1949 


SYNTHESIS OF ISO-OCTYL METHYL 
C Y CLOPENT AD1ENE 

Synthesis of ce tam oyclopentane derivatives 
(ontai ing iso octyl Bide chain and the methyl group at 
the required po ltions and possessing some functional 
groups are of impoitance in the synthesis of steroid- 
like substances 

The synthesis of the following cyolopentenones 
appeal« to be of interest in this connection 


* | (“A R =CH, R- iso octyl"l 

l_ VI R iso octyi R~CH,J 


Early attempts in synthesizing the ketone (A) 
through oxidation with selenium dioxide of the corns 
ponding hydroca bon failed 1 Preliminary studios to 
build up similar cyclopentenone denvatnes from 
I 4 diketones proved futile* Experiments have been 
undertaken to synthesise (VI) according to the interest 
ing method developed for the preparation of subs ltuted 
i \olopentenore through distmation of y lactones 
with phospho ous protoxide’ The required lac one 
ha < been synthesized in the following way Ncc-iso 
oc yl-iodide is converted into cyanide which passes 
into ester (1) (80 85%12 mm) d rectiy on tre tment 
with a coho! and su pbune acid Reduction of this 
ester with sodium and aicohol gives (II) (90 95°/18 mm) 
which on boi ing with hydrobromic a id and sul] hune 
acid gives the bromide (III) (86°/18 mm) The Gng 
na d s comepix prepared from this bromide in presence of 
me hvl iodide smoothly reacts with ethyl lavulinate m 
dilute ethereal solution at low tempeiature to give the 
lactont (IV 135 4O°/0 mm) in a poor yield A better 
method for the same lactone has been successfully 
ea ned out by einj lovirg the well known method devo 
loped by G M ltobinson for the synthesis of long chain 
keto acids The sta ting metenal for this synthesis is 
iee isooc yl acetic acid 4 The acid cl londe conden es 
with ethyl aceto succinate and the nude condensation 




ROO*C,H # RCH»OH-> RCH.Br —► RCH,C-CH, 

(I) (II) (III) (IV) b CH, 

CO 

R R R 

CH, | CH, | CH, | 

R CH, CO CH, CH^O,C,H,—► (IV) —» - 0 -+ \|A _ OH - VA| 

(VT) " (VII) ~ (VIII) “ 


[-C 


CH, CH, CH, CH < 


(V) 
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product is hydrolysed with alkali at the ordinary tom 
perature* The keto acid ia isolated as its ethyl ester 
(V) (130 32°/3 mm), which reacts smoothly with methyl 
tnagne mm iodide The desired lactone (IV) is ob 
tamed in a good yield on hydrolysis and subsequent 
laotonisation with dilute acid On distillation of the 
lactone over phosphorus pentoxide the cvclopentenone 
do tvative (VI.126 30711 mm) is obtained in a modeiate 
yie'd The structure of this ketone has been assigned 
on the basis of similar observations on the synthesis 
of dihydrojasmono from the lactone prepared from is 
ohexyl iodide and ethyl lavulinate" and also from the la 
ter observations’ where it has been definitely established 
that in the case of the y lactones having a methylene 
group available for the formation of tbe cyclopente 
none ring, the reaction proceeds always in the direction 
where only the methylene group is involved Reduc 
tion of the ketone with aluminium isopropoxide affords 
the unsaturated alcohol (VIII) This is converted into 
chloride with thionyl chloride in presence of pyndine 
and the chloro compound is heated with excess of 
dimethylamline to give the doubly unsaturated com 
pound (VIII) Attempts to introduce different group-* 
at the methylene group through the potassium salt 
of cyclooentadiene (VTTl' have met with failure so far 

My grateful thanks are due to Dr P 0 Dutta for 
his kind interest and help in this this piece ot work 

Pun van Kumar Dutta 

Department of Chemistry 

University Collcgcof Science k Technology, 

02, Upper Circular Road Calcutta 
11 8 1040 
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A CASE OF LARGE SCALE MORTALITY OF FISHES 

Most cases of heavy mortality of fish, hitherto 
recorded, have been so sudden and unexpected that 
nothing oould be done to prevent their occurrence 
But a large scale mortality which could have been 
avoided, by taking precautionary measures earner, 
was observed on 10th February 1040 in the Poondi 
Reservoir, Madras Several tons of valuable food 
fishes were thus lost 

The Poondi reservoir was constructed in 1044 
by impounding the flood waters of the Kortalayar 
nver for augmenting the city’s water supply It has 
a total storage capacity of 26,000 million oubic feet 
and a waterspread of 12 6 sq miles at full tank level, 
and is being utilised sinoe 1046 by the Fisheries De 
pertinent for fish production In addition to local 
fishes, non-indigenous species such as Catla eaUa (Ham ), 
L «kea reAfta -Barn, Ctrrhtn* mrtgal* Ham , Chaim 


ohanos (Forskal), Mugtl cephaUu (Forskal,) Etroplus 
avraUnnt (Bloch) and Otpkromenus gortm* Laoep , 
are stocked and conserved, and their fisheries exploi 
ted by a judicious system of licensing and departmen 
tal fishing During the summer (March to June) of 
1046, the reservoir yielded nearly 67 tons of fish, and 
in 1048, 136 tons of fish were landed The last bum¬ 
per fishery was also due to the unprecedented floods 
of December 1046 which brought the surplus waters 
and indigenous fishes of a number of irrigation tanks 
located in the catchment area into the reservoir Af 
ter this fishery, tbe reservoir did not fill up to the nor 
mal level due to the failure of the north east monsoon 
during the year, which also impeded further stoking 
operating It was, however, expected that a fairly 
good fishery oould be had during tbe summer of 1040 
But, unfortunately, due to the failure of the monsoon 
rains, the level of water m the Red Hills reservoir be 
came so low that the Irrigation Department had to de 
plete the waters of the Poondi reservoir m order to 
replenish it so as to meet the oity water supply 



M lorophotograph of material choking mils and gullet of 
fishes of Poondi Reservoir 


The way this depletion was accomplished appears 
to be mainly responsible for the large scale mortality 
At 6 P M on the 5th of February, when the depletion 
started the level in the reservoir was 119 7 feet On 
the 7th, at 12 noon, it was 115 0 feet, and on the 8th 
at 6 AM, 110 0 feet Then the weep holee m the 
baffle wall at the rear of the regulator were opened and 
water allowed to flow out suddenly, so that on the 
9th at 6 A M the level went below that of the nil, 
and by the 11th there ware only two small muddy 
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puddles close to the regulator The fithery licencees 
consisting of 40 cast net operators and 1 drift net opera 
tor were allowed to fish as usual on the 8th From 
the 9th onwards, flsbes showed acute Bigns of distress 
they gasped at the surface and a few dead ones wore 
seen floating about 1800 lbs of them were caught 
and sold on the spot At about 12 noon, dead fishes 
were collected from inside and outside the baffle Mali 
until 1 30 PJtf , and thereafter fishing was done in 
the reservoir till 3 30 P M with cast nets and small 
bag nets Catches consisted mostly of big dead fish 
that had settled at the bottom About one ton were 
thus obtained and sent immediately to Madras in a 
specially chartered motor van Collection of the dead 
continued until 6 PM by sweeping the water surfaci 
with a net from a coracle On the 10th morning be 


were present in the phytoplankton of the reservoir 
The number of Bpecies that suffered this extensive raor 
tality was over forty A portion of the mud clogging 
the gills was photomicrographed and confirmed the 
examination Chemical analysis showed that it eon 
tamed silicious clayey matter 

The hydrobiological conditions of the reservoir 
were studied both before and after the depletion Be 
fore depletion, the water was yellowish green, slightly 
turbid, highly alkaline and moderately saturated with 
dissolved oxygen The phytoplankton mainly oon 
sisted of three species of Osculatona, one of Micro 
cyrtut one of Euglena and one of the diatom, Nttz* 
chta After the sudden depletion it became muddy 
and contained a large amount of carbon dioxide, but 
little or no oxygen 


Tabus Showinu the Hi imomoi oi i \t C onimtionh or Tim Poondi Kkhervotk Hkfork and Ami Depletion or Waters 
(RES! LTH KTrRFSSKD IN Pahtb pfk 100000) 
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tween 0 and 8 A.M , fishing with 10 bag nets m tin 
baffle wall area alone resulted in a catch oi about 
one ton of dead and dying, which was also sent to Mad 
ras Subsequently, oast nets were operated in the 
reservoir, where about half a ton of live fish was ob 
tamed On the whole a poor harvest of only 4 tons 
could be made as most of the fish died suddenH and 
putnfied 

Tost mortem examination .revealed that the gills 
and gullets of the dead fish were choked with mud 
filaments of OaetQatorta, and diatom frusta les which 


The sediments at the bottom were almost knee 
deep their disturbance by the fishermen had rendered 
the water very turbid, thus choking the gills and gul 
lets of the fishes and reducing the oxygen content to 
the lethal limit 

If the water had been let out gradually the on 
tire fishery could have been exploited without mor 
tality, and there would not have been low of valuable 
fish food Now that multi purpose reservoirs are 
being constructed in various parts of our oountry, 
it is suggested that the several interests suoh as, ifl"i- 
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nation (lectnc ity navigation and fisheries oo operate 
with om another and frame eo ordmated policies 

We are grateful to Mr N V ( hoodamani Assis 
tant Director of fisheries (Inland) Madras and to Mr 
K P Thampan Assistant Inspector of Fisheries 
Poondi for giving us facilities for observation and 
to the Director if Industries and (ommerce Madras 
for accorduig permission for publication of this note 

P I ( HACKO 

S V Gakapati 

Freshwater Biological btati in 
Kilpauk Madras 2d S 49 

THCDONNAN MEMBRANE EQUILIBRIUM 

The theory of membrane equilibrium wat worked 
out fir t bv Donnan in Ifill from ordinary thermo 
dynamics 1 and later rigorously and comprehensively 
in collaboration with (Uuggcn heim) 2 from the eon 
ception of e eetro chemical potential introduced into 
thermodynamics by Guggenheim 

In tho rigorous as well as ordinary treatment 
the equilibrium has been considered between two pha 
ms of «eetrolvtu lolutuns without the consideration 
of the nondiffuibe colloid or non diffusible aggre 
gates of ions or mo ecules in one of the pha « When 
the consideration of the non diffu ib c colloid or non 
diffu ible aggregates of ions or moleou es is not brou 
ght into the equilibrium tho equi lbrium considered 
become) an equilibrium between two solutions of an 
electrolyte or eeetrolvtes icparated by a membrane 
through which the electrolytes are permeab’e the 
concentrations of the electrolyte or electrolytes 
or po ltive or negative ions re ultmg therefrom become 
equal and the relation of Donnan either simpie or rigo 
rou« does not result In order to treat membrane 
equilibrium non diffu ibihty is to be considered and 
from this the relation between the concentrations of 
electrolytes in two pha os is to be deduoed Thus 
the development of the theory of membrane equili 
bnum by Donnan and Donnan and Guggemheim* 
does not appear to be correct 

In reviewing my theory of the membrane equi 
librium Donnan writes that employment of the Max 
well Boltmnann distribution theorem offers n ithing 
new for the thermodynamic equations such 
as for example N * N( o x are just examples of this 
theorem as applied to the special ease considered 
It follows from what has been stated before 
that in the ca e of membrane equilibrium the 
Boltrmanr theorem oannot be deduced from 
thermodynamics employed by Donnan et if It is 
to be shown from thermodyanamics that the con 
centrations of the electrolytes in the two pha e» are 
related in definite ways by bnngmg in the condition 
of non diffusibility This however has not been 
developed by Donnan in the thermodynamics he cm 
ployed. Hence my application of the Boltxman theo 
rwi to membrane equilibrium is a theory which cannot 
result from the thermodynamics developed up to the 


present time if we assume that Donnan s is the only 
treatment possible From the theory developed,by-the 

author the equi'ibrmm of a charged material (the oon 
dition being that the charged material is non diffu 
wible) and a double layer in one of the phases with 
a “olutio of an electrolyte or electrolytes jn the other 

S hare gives the distribution law of Boltxman as tb» 
iw of membrane equilibrium 

In the case of colloidal solutions the colloidal pa^r 
tides with double layers form one of the phases and 
tht back of the solution the other phase 

S G OHAUDHuny 

Department of Physical Chemistry 
Umver ity College of Science & Technology 
92 Upper Circular Road 
Calcutta 8 10 1949 

Z Hectreche i 17 ft7 1911 

a Donnan 7 Phynl Che it 168 3H9 1934 Donnan ami dug 
genhem / 1 Ay* k (he i 162 346 193H 

, Donnan lie ew on ( huudhury » Tho Donnan Membrano 
F lull br \alure Apr I >0 1940 


TRANSFORMATION OF BIGUANIDE INTO 
DICYANDIAMIDINE 

I he chemistry of biguanide and its complex 
compounds with metallic eleme^-wre H ’ g studied 
in thiR laboratory for over l/en yean In course of 
this invest gation it was observed some two years back 
that certain substitutes! biguanides changed rapidly 
(withm twelve to fifteen hours) in almost quantita 
tive manner into a product with loss of one mole¬ 
cule of ammonia This change was investigated by 
me and the nature of the product studied The ana 
lytical result was found to correspond to that of the 
corresponding dtcyandiamidme For the purpose of 
identification of the product I was engaged m syn 
thesismg the dtcyandiamidme which tne product 
was suspected to represent by various methods An 
attempt at synthesis by the condensation of Cyan 
Urea with the corresponding amines or by the hydro 
lysis of the corresponding dieyandiamide led however 
to no fruitful results While looking for other methods 
of ynthe'is I found recently m the July issue of the 
C hemical Society a paper by (the late) F H S Curd 
D G Davcy and (Miss) I> N Richardson on Synthetic 
Antimalarials Part XLII the preparation of Guanyl 
ureas and Biurets corresponding to Paludnre 
and related Diguanides 1 in which they have reported 
that when paludi inc was kept m hydrochloric acid and 
set aside for one year a crystal line solid Was deposited 
which they identified as the corresponding guanyl 
urea This was further confirmed by them by its syn 
thesis from p chloro phenyl isocyanate and Iso propyl 
guanidine They also synthesised the isomeric Np 
chloro phenyl N Iso-propyl guanylurea 

1 could not publish my observations earlier as 
l have been working few my Doctorate thesis I, now, 
find it neceeiary to publish th*s nerte giving a Shofjk 
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sketch of the work which 1 have been taming on 
It has been found that the change of aryl biguanide to 
the corresponding guanyl urea is considerably influenced 
by the nature and position of the substituents in the 
biguanide molecule N p sulphonamido and «ub*i 
toted N p-Huiphonamido phenyl biguanide change most 
rapidly into the corresponding guanyl urea where as 
their N phenyl derivative remains practical 1 ! 
unchanged 


After submitting the thesis the details of mv work 
will be published in dui course 

Palit Professor s l^aborator\ Naki i ksw ak Ki nuu 
Chemistry Department 
University College of Science & technology 
Calcutta 7 11 1949 
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Electricity and Magnetism—By M Nelkon M Sc 
(Lend l, A K C Published in 1948 by Fdward 
Arnold and Co London pp VI l+431 
The book deals mainly with the elementary pnn 
ciples of electricity and magnetism it contains twenti 
three chapters of which the first one gives an idea ol 
the fundamental particles constituting the atom 1 hi 
second and third chapters deal with the elementarx 
principles of electrostatics and electrostatic instruments 
Chapters four to seven are devoted ti the rinciples 
of current electricity electrolysis am different type 
of cells etc The principles of magnensm magneti 
effect of a current electromagnetic induction and pro 
^fcrt»> r magnet i«a££»-ials are given in chapters eigit 
to thirteen Chapters fourteen and fifteen contain 
thermoelectricity units and dimensions of physical 
quant ties Conduction of eloctriutx through gai-es 
ions and electron!' are given in chapter sixteen and tin 
theory of alternating current in chapter seventeen 
Chapter eighteen and nineteen comprise the basic 
principle of thermionic values their various types 
and uses An outline of the theory of a cathode rax 
Oscilloscope is also given in this section 

Elements of Radio activity elementary quantum 
theory, Bohr's theory of the atom are given m chapters 
twenty and twenty one The laat two chapters deal 
with X ray and the principles of photo electricity 
At the end of most of the chapters numerous 
questions have been set for the students to work out and 
the answers to these exercses are given at the end of 
the book 

This text book is well xmtten and beautifully 
illustrated It is meant for Intermediate Science 
students and those who want to sit for University 
Entrance Scholarship examination of Great Britain 
The B Sc , students of Indian universities will also 
be immensely benefited if they read it 


men like /lolkowsky and Hymn of Russia Oberth 
Valier and Opel of Germany Robert EsnauH Pelt6rie 
of France and Goddard of America I hose men saw 
in the rocket it® great possibilities as a mean* for attai 
ning extreme altitudes and for space travel Among 
these pionec rs the work of Dr Roller! H Goddard was 
pro eminent. Although the iasic idea cf utilising the 
rocket principle to attain very high altitudes was eon 
ceived in the m ddle of the 18th century I)t Goddard 
conducted the hrst scientific experiments and his report 
published by the Smithsonian Institution Washington 
( A method of Reaching Extreme Altitudes Pub 
2Mb 1919) was the first scientific publication on this 
subject Sonic Ifi years later another pub'ication 
on liquid propellant, rockets was released by him as 
Smithsonian Inst Pub 1981 1936 In fact these 

two reports together with some 60 patents was all 
that emanated during the entire creative period of 
this eminent scientist It is therefore quite exhilarating 
to find that two of his most intimate workers vtz 
Ester U Goddard (who is Dr Goddard s wife and was 
formerly his secretary) and G Edward Pendray took 
pains to accumulate the notes and finding and publish 
them m this book Dr Goddard s work from 1929 
to 1942 clearly reveal his pioneering instinct in the 
development of liquid fuel rockets He anticipated 
many developments now visible in the guided missile 
field such as steering of the rocketr in fiight by vanee 
in the jet propulsion units utilising atmospheric air 
akin to ram jet and pulse jet gyroscopic stabilization 
ideas of step rocket? and shooting of a rocket at 
supc r 8onic speed 

It i? very gratifying to learn that m addition tc the 
publication of this book two new < hairs in Jet Propul¬ 
sion have been established at Princeton University 
and California Institute of Technology mainly through 
the efforts of the Daniel and Florence Guggenheim 
Foundations to perpetuate the memory of Dr Goddard 


Roket Development, Liquid Fuel Rochet Research 
1929 - 1941 — By> Robert H Goddard, Ph D 
So D Prentice Hall Inc 70 Fifth Avenue New 
York 11, NY Cloth, 8*x9*, pp xx+291, 1948 
Pnoe $6 00, 

Use scientific study of rockets started at the begin 
ning sf this century was brought into prominence bv 


Thus this book forming a valuable historic record of 
the pioneering developments of Dr Goddard togi tber 
with the establishment of the two chairs form a 
fitting and worthy memorial for this great American 
aeronautical savant 
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A Test Book of Radar —a Collective work bv the 
etaff of the Radio-Physics Laboratory Council 
for Scientific and Industrial Research Australia 
Pages 579 Publishers Aungus and Robertson 
The book under review is a collective work bv the 
staff of the Radio Physics Laboratory of the Common 
wealth Scientific A Industrial Research Organisation 
of Australia This laboratory was established m 1939 
as a centre of radar research and development for the 
Allied Forces in the Pacific area The knowledge of 
radar techniques thus gamed during the war has been 
compiled in a cjmpact form to be readily available to 
physicists and engineers interested in the latest develop 
mente of microwave techniques 

The book contains twenty chapters The introduc 
tory chapter gives a short but interesting account of the 
historical development and applications of radar The 
second chapter on Fundamentals begins with a dcs 
cnption of the components of a ralar set and gives 
a clear idea of the echoing pro ess which is the basis 
of the success of radar Some fundamental concepts 
such as echo cross section aerial gam absorp 
tion cross section etc have been defined m this 
chapter The offect of the presence of the earth on 
free space propagation of radar waves and also the 
phenomena ot normal refraction suyier refraction atmos 
phene absorption and sc attermg have also been briefly 
■discussed 

Magnetrons have been dealt with in Chapter [IT 
but on reading it one is left with the impression that the 
treatment has been somewhat brief with the result 
that the principles involved in the magnetron could 
not have been as fully explained as one would like even 
in a text book like this 

This next chapter on tnode power osodlators is 
unduly sma I and discusses very briefly the electrical 
and physical design of troide oscillators for pulsed 

S sration ui the vicinity of 500 megacycles per second 
is is followed by a chapter on modulators which oon 
tains fairly detailed treatment of various types of 
modulators and modulator circuits The section on 
pulse transformers gives manv useful practical details 
The next three chapters deal with microwave 
transmission and oavity resonator theory transmission 
•me and resonator techniques and aerials and cover 
1M5 pages of the book These chapters embody the 
latest developments in microwave technique and the 
treatment show® commendable balance between nathe 
matual a alysis and practical del a Is 

A separate chapter is devoted to aerial duplexing 
giving details of the arrangements for using the same 
aerial both c or transmitting and receiving pulsed Big 
nals 

Chapter X on receivers serves as an introduction 
to a more detailed treatment of receiver principles in 
volved in radar systems given in the following three 
chapters 1 hese include discussions on local oscillators 
particularly the operation and function of klystrons 
frequency converters and amplifiers 


The next two ohapters deal with the principles 
and applications of display circuits and automatic rang 
mg cricuits Chapter XVI on radar systems explains 
briefly the design specifications of a radar set as divided 
into the functional and the operating character 
istics The next three chapters describe the design 
features and application! of Ground Radar Shipboard 
Radar and Airborne Radar The last chapter on radar 
navigation discusses the military uses of radar for navi 
gation and the application of navigational aids provided 
by the radar technique to civil aviation The book 
contains a number of useful tables curves and is fairly 
well illustrated including a collection of 31 plates 
The subject treated m the book is vast and is mostly 
based on very recent developments and inventions In 
fact the contents of each chapter of the book may easily 
rovide material for a big treatise and Buoh treatises 
ave already been in the market The effort that the 
staff of the Radio Physics Laboratory has made in con 
denamg such a vast subject within the compass of 579 
pages is really commendable All the chapters are 
written in gooJ simple style and it is believed that 
the book will prove to be of much help as a text book 
to students and teachers aliki J N B A 

S <S 

Study of Mine-Surveying—Vol. 1—By S K Dhar 
Published by the Flm Press Calcutta To be had 
from The Sketch Press Dhauhad -or Das, 

A Co College Street Calcutta Price Rs 8 
Mr Dhar s attempt to write a book on the different 
mine surveying methods is somewhat new in this 
field of science Uptil now we had to depend on the 
imported books written in English and more 
over these books usually deal with the surveying proble 
ms concerning their own country which is quite dif 
ferent from the practice commonly followed in this 
country Mr Dhar has tried his best to tackle the 
complicated problems of underground surveying whioh 
are usually encountered m this country The book 
is written in a very easy language which can be under 
stood by a student of surveying with a working know 
ledge of English The several ohapters at the begin 
ning give us an idea of the fundamental principles 
of surveying and the preliminaries of elementary 
geology which arc essential for a competent surveyor 
of a mining concern The remaining chapters deal 
with thi advanced knowledge and application of the 
surveying principles for solving complicated mm mg 
problems such as tracing of fault planes in a mine 
etc 

On the whole the book seems to be very useful 
not only to the mine surveyors but also to the students 
of the Mining School and to the students of the evening 
mining classess 

The price of the book is also very reasonable which 
seems to be within the limit of the olass of people who 
usually take up the profession of mining m any oapa 
city in this oountry 
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UNIVERSITY EDUCATION COMMISSION 


A H sections of the public interested m the advancement 

of education of the country have heartily welcomed 
the publication of the report of the University Eduea 
tion Commission, eagerly awaited ever since Dr Sarv a 
palh Radbaknshnan, the Commission’s chairman, snb 
nutted the report to the Government on August 2h, 1941) 
and left for Moscow to take up his new responsibilities 
as India s ambassador to the USSR The chairman, 
before his departure for the Soviet capital, did indeed 
hold a press conference in which he gave a bare and 
necessarily incomplete outline of some of the recom 
mendations This, it is needless to say, hardly satis 
fied the public curiosity to know, in reasonable details 
the findings and recommendations on the wide and 
varied aspects of the oountrv’s higher education and 
research, both general as well as professional, which 
stood referred to the Commission 

The Commission were appointed in November 
1948 by a special resolution of the Ministry of Education 
They had wide terms of referenco which ranged from 
an analysis and re evaluation of the aims and objects 
of university education and research in the light of 
present national and international set-up to detailed 
investigations into such questions as the discipline 
of students, students’ accomodation and organization 
of tutorial work Tbs Commission were asked to make 
comprehensive enquiry into, and recommendations 
on, the constitution, control, functions and junsdic 
turn of universities and their relations with Provincial 
and Central Governments, university finances , main 
tenanoe of the highest standards of teaching and exa 
mi nations , balanced curricula, standards of admission, 
medium of instruction and the language question, 
teachers’ qualification and emoluments etc. In fact, 
there was hardly any aspect of university education 
and research which remained outoide the scope of their 
enquiry 


The Commission s report comprising 744 pages 
was m the government hands by the end of August 
1949, that is within less than nine months of the com 
mencement of work During this period they had 
examined the working of over 27 universities and a 
large number of their affiliated colleges, and also visi 
ted several research and technological institutes and 
learned societies About 2900 copies of a com prehen 
sive questionnaire were circulated to premiere, eduna 
tion ministers, directors of public instruction, vice 
chancellors and heads of educational institutions, 
members of the Constituent Assembly educationists, 
publicists and prominent men throughout the country 

The speed and record time in which this vast and dif 
ficult undertaking was accomplished fully reflects to 
credit of those able educationists, scientists, engineer 
ing and medical specialists and the three foreign experts 
who comprised the Commitsion * The Sadler commis¬ 
sion which were appointed to examine the working of 
one single university, eg, the Calcutta University, 
required two years to conclude their report 

It is of great significance that, m laying down 
the aims and objectives of higher education in India, 
they went straight into the question of the social order 
for which the country must educate her youth 
“Our educational svstem”, the report emphasized, 
“must find its guiding principle in the aims of the 
social order for which it prepares, in the nature of the 
civilization it hopes to build Unless we know whither 
wo are tending, we cannot decide what we should 
do and how we should do it Societies like men 
need a clear purpose to keep them stable in 
a world of bewildering change’’ Naturally enough 
the Commission kept in view the conception of a 


♦For the psreoonel of the OommMon, Sctttte* tmdCul - 
Mr*, U, 24I/IM8. 
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free democratic society as indicated m the pream 
hie of the Draft Constitution for India based on the 
inherent worth of the individual on the dignity and 
value of the human life and on social economic and 
political justice on liberty of thought expression 
belief faith and worship on equality of status and 
opportunity and on universal fraternity—m short 
on the ideals laid down for fiiture India as a free Secular 
democratic State I j 

Admittedly this can- be the only raison d elre of 
university education m In lia Fully conscious of the 
mdispensabditv of pursuing the methods of higher 
education and research such as have proved sucessfull 
in the Western countries the Commission were equally 
alive to the supreme need of orienting the present 
educational system in order that it might be i-epre 
sentative of what is best in the culture philosophy 
history and thought of this ancient people Only 
by such happy balance between the two dominant 
eastern and western cultures can the highest aspirations 
of the people of this subcontinent find perennial expres 
sion through education 

We propose to take up the lanous findings and 
recommendations of the commission in a series of arti 
<les beginning with the most important recommends 
tions bearing on relations and spheres of cooperation 
between the Centre and the Provinces and States in 
the future educational development of the « untry 

I The Principle of Concurrency— 

Tiie University Grants Commission 

Any practical recommendation for a unified deve 
lopment of university educatu n in this subcontinent 
must first of all deal with the question of relationship 
and the extent of co operation between the Centre and 
the Provinces The Comrais ion have very wisely 
decided against the two extreme and opposing rchools 
of thought which would like to sec the university 
education a wholly provincial subject or wholly a con 
oem of the Central Government In conformity with 
the views expressed bv the vast majority of wit 
neHsess* the Commission have n commended the Prin 
ciplo of Concurrency on which to base future educa 
tional planning which broadly implied that while the 
initiative administration and in many field* of acti 
vitv final responsibility should rest with the Provinces 
States or Unions the Centre should have co ordinating 
power m respect of ensuring a minimum standard of 
teaching and education the development of an over 
all oommou national policy and objective and joint 
planning by Province*) States and Unions whenever 
necessary Wihin these general categories the Centre 
should specially concern itself with finance co ordina¬ 
tion of facilities in special subjects liaison between 
universities and national research laboratories scienti 
fic surveys etc adoption of national policies and mini 
mum standards of teaching and efficient management 


•In fluit, there was only ooo solitary witness who advo- 
Mted complete control of the university education by the 
Provinces a very lane number of witnesses, hqwevef aijvo-, 
cated complete control by the Centre- 


Burdened with heavy commitments m regard 
to the extension of basio secondary and technical 
schools the Provinces — the Commission have correct 
ly diagnosed are simplv not in a position to boar the 
whole of the expenditure on university education 
The Centre has an inescapable responsibility m the 
matter of strengthening the financial resources of the 
^universities to meet urgent needs Ijor more buildings 
'more, and bettel paid sfcaJF more schblhrships more 
fac litres for research etc The Commissions recoin 
mendation that all universities should not be encouraged 
to take up teaching and research in subjects of very 
specialired character bpt that such work Bhould be 
undertaken after very careful consideration c f the full 
range of facilities available at a particular university 
or universities and of the question of duplication 
is very important* This is all the more urgent in 
view of the limited finances which would be better 
spent on a carefully worked out concentrated project 
at one place rather than dissipating them over a number 
of like projects at different universities either for reasons 
of satisfying all groups or for political and provin 
rial considerations Such short sighted tendencies 
are often at work and it would be the Centre s mam 
responsibility to counter such forces and tendencies 
in the best interest of the nation as a whole 

The Uniierhity Grants Commission 

The principal instrument through which to exercise 
the co ordinating functions of the Centre will be the 
University Grants Commission (UGC) of which the 
nucleus was formed when the University Grants Commi 
tee wore «reated m 1945 t > deal with the three Umver 
sities of Aligarh Benares and Delhi sometimes known 
as central universities because they are regarded mainh 
as the concern of the Centre The Committee s work 
was later on extended so as to include other universities 
under their splere of activities We have already 
fully discussed (Science rfj Culture January 1949) the 
history composition and working (f this committee 
As wc have pointed out there the Grants Committee 
apart from making useful recommendations occas 
sionally did not on the whole appear to have a success 
ful career on account of a variety of factors First 
their composition was faulty for unlik ethe correspt nd 
mg British body it had 

(1) No whole time workers except a secretary, 

(2) The members were all honorary and met 
only for a few hours to transact a huge amount of 
business 

(3) The members were selected on considerations 
other than educational and the majority had no first 
hand knowledge of university matters 

Secondly unlike the British UGC whioh is a 
committee of the Treasury and receives a grant directly 
from the Parliament with powers to spend it on its 
sole responsibility -without further reference to any 


•Even in the United Kingdom which is a very rich country 
teaching and research in Nuclear Physios, whioh is a very ex 
pensive subject is confined only to 6 of 21 universities. 
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other ministry, the Indian Grants Committee were 
merely a oommittee of the Ministry of Education 
They had powers only to make recommendations for 
grants to the Ministry of Education which had tho option 
to transmit them often m a highly processed and 
distorted form, to the Finance Ministry The 
Finance Ministry of the Government of India is a 
sort of super ministry for except for transport and 
defence every new item of expenditure proposed in 
the budget of any other ministry has to be passed by 
this super ministry, and most of the new projects 
frequently get choked up in the finance archives The 
result was that hardly any recommendation of the old 
university Grants Committee went through unless 
the initiator happened to be a man of extraordinary 
energy 

Notwithstanding these inherent disabilities the 
principle bohmd the university Grants Committee w us 
sound and the need for its creation indispensable 
1 he Commission have attached fundamental importance 
to such a central agency for allocating grants and even 
remarked that if it were not in existence we should 
have had to invent it In putting forward their pro 
posal for a new University Grants Commission (UUC) 
they have Bought to remove tho two fundamental and 
paralyzing defects of the old Committee relating to the 
question of composition and of the power of allocating 
grants 

LhoUGC the Commission have emphasized should 
be an expert body m tho strictest sense of the term 
as rigidly protected from political or personal lobbying 
and pressure as the constitution of tho country can 
make them They recommended a small body composed 
of three to five full time members appointed by tin 
Government one of them to lie chairman and the two 
Secretaries of the Ministries of Education and Finanw 
Tho members should be men of high academic standing 
wisdom and integrity with at tho same timo first-hand 
knowledge of university affairs and should have a term 
of office for six years To ensure the strictly non poll 
tical character of the UGC it is suggested that the mem 
here should have responsibility comparable to that 
obtaining in the Federal Public Service Commission 
and should be debarred from subsequently holding 
any university offioo A special importance attaches 
to the Commission s view that in a UGC of throe non 
official members at least one should be a scientist and 
another a humanist This will introduce the desirable 
balance of interest ’ If the UGC be composed of five 
non official members we would suggest that in view 
of the growing national need for scientific education 
and researoh, two of them should be scientists one a 
humanist and the remaining two men of arts and letters 
or of law, history, economire and sociology 

The conception of full time paid members is 
m accordance with the composition of the University 
Grants Committee of Great Britain The British 
Committee is composed of a professional chairman 
a deputy chairman, a secretary who are all ftiH time 
and a small office staff Besides there are fourteen mem 
bere who serve in an honorary capacity, being paid 


modest fees for tune spent The terms of reference of 
the Committee were “to enquire into the financial 
needs of university education in the United Kingdom 
and to advise the Government as to the application 
of any grants that may be made by the Parliament 
towards meeting them ’ Sir William MoComick was 
its first chairman and other members included such 
notable educationists and seeintists as professor 
William Bateson Sir William Bragg Sir Arthur Keith, 
Sir Frederic Kenvon Sir George Macdonald, Sir Ham 
phrey Bolleston Sir J T Thomson and Sir Henry 
Tizard There has always been one women member 
The committee set up a number of Sub committees 
on specific subjects such as medicine argiculture, the 
social studies, buildings etc 

To facilitate the representation of all educational 
interests in the normal working of the UGC, the Com¬ 
mission have proposed that the UGC should he helped 
by as m the case cf the British UGC a num¬ 
ber of expert panels in each subject or group of cog 
nato subjects each under a chairman These panels 
should consist of people having intimate knowledge 
of teaching and researoh in that particular field and 
should include university professors The members 
should work in an honorary capacity, being paid only 
their expenses when they attend meetings or visit 
universities To secure closer integration of work 
between the UGC and the panels, at least one of the full- 
timo members of tho Commission should attend the 
meeting of each panel For a large country, this sys 
tern of working through panels has much to recommend 
itself and we are confident that the plan will work 
provided adequate resources are placed at their dis 
posal 

As pointed out before tho allocation of grants 
from the Central Treasury for educational and research 
purposes will be the principal duty and responsibility 
of tho UGC Tho total amount to be made available 
for disbursement needs must be decided by the Par 
liament but after this amount has been voted, the 
UGC will have the fullest power for detailed alloca¬ 
tion of the grant without any further reference to either 
the education or the finanoe minister This power 
is calculated to accord to the UGC a prestige and effec 
tiveness as an instrument whioh its predecessor Badly 
lacked 

The Commission have laid great emphasis on the 
Centre s responsibility for advanced researoh and tea 
ohmg and strongly recommended that the Centre should 
bear 60% of the cost of post graduate and research 
work This means a doubling of the financial resour 
ces at present available for higher university study, 
and not that the Government of India should rehave 
these Provinoes by half their present expenditure 
of such work ’ Moreover, the recurring grant is pro 
posed to be made on a steadily expanding scale so as 
to leave room for natural expansion and development 
of higher studies In the words of the Commission, 
“Instead of giving a large sum in a good year and cut¬ 
ting it down in a bad year, it would be well for the Go¬ 
vernment to fix the sum at a figure that they feel con- 
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fidont of being able not merely to maintain but to in¬ 
crease by some small percentage annually for, say, 
the next ten years " The Commission has also clari 
fled the idea behind recurring grants as signifying 
that such grants should be subsequently considered 
as part of the regular general inoomc of the univer¬ 
sity on the implicit condition that these should be 
spent exclusively on advanced research and teaching 
and should under no circumstances be diverted for 
expenditure on the lower stages of the university de¬ 
gree 

It is well to consider the proportion of the annual 
income of the British universities, received from pub 
lie funds Until fairly recently, one third of the m 
come of the universities m Britain was derived from 
fees, one third from endowments and one third from 
public funds, looal and central Thus, m 1920 21, 
the university bodies received 29% of their annual 
income directly from the Treasury But with the 
increased demand for university education, rise in 
the student population, and much higher oost of 
research, specially scientific research, the universities 
have come to depend more and more on the Treasury 
grants In 1945 46, the Treasury grants amounted 
to 44 per cent of the total university receipts, and 
60 por cent in 1947 48, and are expected to rise to 65 
per cent m 1951 52 The recurring annual grant which 
the government disbursed through the U 0 C increa 
sod from £ 800,000 in 1920-21 to £ 9,000 000 in 1948 
and may rise still further to £ 12,000,000 m 1951 52 

The Ministry of Education, albeit an important 
source, is by no means the only source of grants to the 
universities Other ministries such as the Ministries 
of Agriculture, Health, Department of Scientific Re 
ucaroh, etc make substantial grants to the univer¬ 
sities and research matututions to foster the study 
of subjects in which they are directly interested These 
ministries may prefer to retain their privilege—may 
bo it is a necessity—of making independent grants 
The suggestion t>o canalize all ministerial or depart 
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mental grants intended for universities through the 
UGC might appear to be over simplified, but that 
effective oo ordination between the U Q C and other 
ministries choosing to disburse grants independently 
is clearly necessary and is indisputable On this question 
the Commission’s view is that these ministries will find 
it to their advantage to use the U O C as tbeir recom 
mending agent for the allocation of such grants Thev 
have not gone further than this mild statement In 
our opinion, the Commission should have clearly sug 
gested that the UGC should be consulted and their 
recommendations sought on all oases of such depart 
mental grants before taking any final decision Fail 
ing such an understanding, there is danger of dupli 
cation m the allocation of grants 

Should the UGC have any other duties besides 
the allocation of grants’ In the opinion of the Com 
mission, they should not have any The Commia 
sion maintain and rightly, that even to carry out this 
duty successfully the UGC will have to perform a 
variety of other related duties including regular and 
periodic visits to the universities and the maintaining 
of lively touch with university affairs For instance 
the charter for the creation of now universities can only 
be given by the Centre, on the recommendation of the 
UGC This is a very important question and the 
Centre should have final responsibility and authority 
in this matter, as otherwise it will be difficult to pre 
vent the growth of mushroom umvorsit es and tea 
chmg organizations which grant degrees for monev 
as in some countries Besides the UGC should be 
always available for consultation and advice This 
m itself will be sufficiently heavy and onerous to keep 
the Commission busy all the year round The point 
is that only time and experience can show in what 
other ways the U G C ’« services may be best utilized 
to further the educational and research interests of 
the country 

In the subsequent issues, we propose to deal with 
the other recommendations of the Commission 


RECOMMENDATIONS OF THE UNIVERSITY EDUCATION 
COMMISSION, 1948-49* 


Chapter II 
Summary 

rVemoeracy depends for its very life on a high 
M standard of general, vocational and professional 
education Dissemination of learning, inoessant search 
for new knowledge, unoeasing effort to plumb the 
meaning of life, provision for professional education 
to satisfy the occupational needs of our society are 
the vital tasks of higher education 

There must be sufficient unity of purpose in all 
this diversity to produoe a community of values and 
ideas among educated men Our policies and program- 

• Published by. the Manager c t Publication*, Government of 
India, Delhi, 1M9 


mee must be brought into line with the social purposes 
which we profess to serve We may use various ins 
titutional forms as tune and circumstances may re 
quire but we must be steadfastly loyal to the abiding 
elements of respect for human personality, freedom 
of belief and expression for all citizens, a deep obliga¬ 
tion to promote human well being faith in reason and 
humanity 

The greatness of a country does not depend on 
the extent of its territory, the length of its communi¬ 
cations or the amount of its wealth, not even on wide¬ 
spread education or equitable distribution of wealth 
important as all these things are If we wish to bring 
about a savage upheaval in our society, a raksasa raj 
all that we need to do is to give vocational and tech- 



RECOMMENDATIONS OP THE UNIVERSITY COMMISSION 


247 


January, I960 

meal education and starve the spirit We will have 
a number of scientists without conscience techm 
cians without taste who find a void within themselves 
a moral vacuum and a desperate need to substitute 
something anything for their lost endeavour and pur 
pose Society will then get what it deserves If wo 
claim to be oivihsed we must develop thought for 
the poor and the suffering chivalrous regard and res 
pect for women faith in human brotherhood regard 
loss of race or colour nation or religion love of peace 
and freedom abhorrence of cruelty and ceaseless de 
votion to the claims of justice 

We cannot preserve real freedom unless we pre 
serve the values of democracy justice and liberty 
equality and fraternity It is the ideal towards which 
we should work though we may be modest m planning 
our hopes as to the results which in the near future 
are bkely to be achieved Utopias are sweet dreams 
wrote Kant but to strive relentlessly toward them 
is the duty of the citizen and of the statesman as w ell 
Universities must stand for these ideal causes which 
can never be lost so long as men seek wisdom and 
follow righteousness 

Our Constitution lays down the general purposes 
of our State If wo are to make the understanding 
and vision of our farsighted and sensitive loaders who 
framed the Constitution the common possession of 
all our people our universities must educate on the 
right lines and provide proper facilities for educating 
a larger number of people If we do not have the 
necessary intelligence and ability to work out these 
purposes, we must get them through the universities 
What we need is the awareness of the urgency of the 
task the will and courage to tackle it and a whole 
hearted commitment of this ancient and yet new peo 
pie to its successful performance 

Chapter III 

We reoommend — 

(1) That the importance of the tea< her and his 
responsibility bo recognised 

(2) that conditions in universities which arc suff 
©ring from lack of finances and consequent 
demoralization be greatly improved 

(3) that there be four classes of teachers Profos 
sore Readers lecturers and Instructors 

(4) that each university should have some Rc 
search Fellows 

(5) that promotions from one category to an« 
ther be solely on grounds of merit 

(6) that the scales of salaries for university tea 
ohers be 

Professors Rs 900 50 1 350 

Readers Rs 600 30 900 

Lecturers Rs. 300 25 600 

Instructors or Fellows Rs 260 

Research Fellows Rs 260 25 600 

(7) that the scales of salaries for affiliated colic 

ges with no post graduate classes be— 
Lecturers Rs 200 15 300 

20 400 


Senior posts Rs 400 26 600 

(two in each college) 

Principals Rs 600 40 800 

that for colleges whioh have post graduate 
classes the grades be— 

Lecturers Rs 200 16 100 

20 400 25 600 

Senior posts Rs 600 25 800 

(two in each college) 

Principals Rs 800 40 1 000 

(8) that care bo taken for the selection of pro 
per teachers 

(9) that the proportion of junior posts (Lecturers 
and Instructors) to senior ones (Professors 
and Readers) be roughlv 2 I 

(10) that ago of retirement be ordinarily 60 
but extensions bo allowed up to 64 m the 
case of a Professor 

(11) that conditions regarding Provident Fund 
leave and hours of work be definitely laid 
down 

Chapter IV 

Wo recommend — 

(1) that the standard of admission to the Uni 
versity courses should correspond to (hat of 
the present intermediate examination i p 
after the completion of 12 years tf study 
at a school and an intermediate college 

(2) that in each province a large number of well 
equipped and well staffed intermediate col 
leges (with classes IX to Xll or VI to XII) 
bo established 

(3) that in order to divert Btudcnts to different 
vocations after 10 to 12 years of schooling 
a large numbor of Occupational Institutes 
be opened 

(4) that refresher courses be organized by the 
universities for high school and intermediate 
college teachers 

(5) that to avoid overcrowding at universities 
and colleges the maximum number in the 
Arts and Science faculties of a teaching 
university be fixed at 3 000 and in an affilia¬ 
ted college at 1 500 

(6) that the number of working days be subs 
tantially increased to ensure a minimum 
of 180 in the year exclusive of examination 
da^s with three terms each of about 11 
weeks duration 

(7) that lectures be carefully planned and Bupple 
mented by tutorials library work and written 
exercises 

(8) that there be no prescribed text books for 
any courses of study 

(9) that attendance at lectures be compulsory 
for undergraduate students as at present 
and that private candidates of only oertain 
categories be allowed to appear for pablio 
examinations An experiment should how 
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ever bo made with evening colleges for wor 
king people 

(10) that tutorial instruction bo developed in 
all institutions imparting university edu 
cation in the following manner — 

(a) students should report to tutors 
m groups not exceeding 0 in number 

(b) tutorials should be made available 
to all undergraduates both pass and 
honours 

(c) tutorials should stimulate the men 
tal development of students and should 
not bocomo mere coaching for exanu 
nations 

(d) if tutorials are to succeed the tea 
ching staff should lie improved in quail 
ty and quantity 

(11) that university libraries be greatly impro 
ved bv — 

(a) larger annual grants 

(b) the introduction of the open 
access system 

(c) longer hours of work 

(d) hotter organization and 

(c) a well trained staff which should 
include reference assistants 

(12) that the laboratories bo improved in bull 
dings fittings equipment workshops and 
technicians 

CHAPTER V 

We recommend — 

(I) I hat students be ad mitt* d to colleges and 
universities in the faculties of arts and sciences and 
to sue h professional schools as do not require more ad 
vanccd preparation after successful completion of 
twelve years of schooling or its equivalent that is 
after they have passeel tho qualifying test which will 
correspond to the present intermediate standard 

2 that the Master a degree be given to honours 
studeutH aft* r one year of study beyond tho bachelor s 
degree and to pass students after two years beyond 
bcchelor s degree 

3 that both universities and secondary schools 
begin study of the theory and practice of general edu 
cation and undertake preparation of syllabuses 
and reading matter somewhat after the manner 
outlined in this section that studies be made 
by individuals and by educational groups in va¬ 
rious fields and that literature for general education 
course be developed which will give tho student the 
best possiblo acquaintance with and mastery of the 
contents and methods of thinking and working in 
each field and with the relations of"related fields—this 
without requiring more than a fair share of the stu 
dent s time, 


4 that without unnecessary delay the principles 
and practice of general education be introduced, so 
as to correct the extreme specialization which now 
is oommon in our intermediate and degree programmes 

(0) that the relations of general and special 
education be worked out for each field keeping in mind 
the general interests of the student as a personality 
and a citizen and his special occupational interests 

Chapter VI 

We recommend — 

(1) that there should be a uniformity in the 
regulations for the M A and M So degrees 
A pass graduate Bhould study for at least 
two years and an honours graduate for at 
least one ve&r teaching for these degrees 
should be properly organized by means of 
regular lectures seminars and laboratory 
work The course should inolude advanced 
study of one special Bubjoct and training in 
methods of research but not aotual resoarch 
Admission to these courses should be on an 
all India basis at every university There 
should be the closest presonal touch between 
staff and the students 

(2) that the training for the Ph D degree should 
extend over a period of at least two years 
A Ph D student should not become a nar 
row specialist but his grasp of lus subject 
should be characterized both by breadth and 
depth The examination should include a 
thesis and a viva voce examination to test 
the candidate s general knowledge of the 
whole field of the subject Admission to 
Fh D courses should be made with groat 
care and should be on an all India basis 

(3) that teaching universities should develop 
research training in as many branches of 
knowledge as they can while the affiliating 
universities should develop postgraduate 
and research departments in subjects in which 
they can secure services of scholars of high 
quality 

(4) that there should be a certain number of 
Research Fellowships m each university 
for students who have taken the Ph D degree 
and wish to pursue a career of scholarship 
and research These Fellowships should 
be awarded only to those Ph Ds who have 
shown a high degree of scholarship and com 
petence for research, 

(5) that the D Litt and D8c degrees should 
be awarded on published work of outstanding 
quality and conspicuous originality , 

(0) that university teachers should give the oom 
mumtv punctuality, efficiency and devotion 
to duty in relation to their teaching work, 
and new ideas and newer methods in rela 
tion to their research work, 



RECOMMENDATIONS OP TtfS tfNIVERSITY COMMISSION 


249 


January, 1950 

(7) that the ample resources available in our 
country for research m languages and liters 
ture classical and modem as also in Philo 
sophy Religion History and Fine Arts 
should be properly utilized by scholars 

(S) that as there is an acute shortage of soienti 
ho man power and is at its worst so far as 
it concerns teachers in science where it is 
much more qualitative than quantitative 
it is desirable to tram a large number of seien 
tists in the hope that we maj get a few men 
of outstanding calibre 

(0) that the Ministry of Education should ms 
titute a large number of scholarships and 
free places for really good students at the 
M Sc and Ph D stages There should Ik 
a suitable machinery for the selection of stu 
dents for these scholarships and free places 
which should function as a body for science 
talent search 

(10) that the teaching personnel of the scunti 
fio departments of universities should lie 
strenghtened by the creation of additional 
professorships readerships and lecturer 
ships In selecting the personnel empas 
sis should be on quality rather than on num 
bers 

(11) that fundamental research should be the 
primary concern of the universities and 
universities should not be precluded from 
taking up special applied problems ooncer 
ning their own regions 

(12) that generous capital and maintenance grants 
should be made to the scientific departments 
of universities to enable them to exten 1 
and consolidate their post graduate and 
research facilities as has been done in Great 
Britain where the maintenance grants have 
recently been trebled 

(13) that in order to make up the serious dtfi 
cemcy in biological teaching and research in 
our universities we should have five marine 
biologioal stations The scope of the Central 
Fisheries Station at Mandapam should b< 
enlarged so that it can function as a Marine 
Biological Station in the largest sense Fur 
tlier the universities of Bombay Andhra 
Madras and Travanoore should be given 
capital uid maintenance grants to conduct 
teaching and research m marrno lnolog\ 
more effectively as well as to cater for the 
needs of inland universities All these five 
stations should organize six to eight weeks 
courses in, systematic marine zoology to start 
with and then add courses in comparative 
physiology and experimental zoology and 
general and experimental embryology They 
should also maintain supply departments for 
the supply of marine tnology material to in 
land universities „ 


(14) that greater facilities should be provided for 
study and research in border line sciences 
like Biochemistry Biophysics Geo chemistry 
Geo physics etc 

( haptbk Vni 

Wo reoommend — 

(1) that all educational institutions start wtrk 
with a few minutes for silent meditation 

(2) that in the first year of the Degree course lives 
of the great religious leaders like Gautama 
the Buddha Confucius Zoroaster Socrates 
Jesus Samkara Ramanuja Madh&va Moha 
mm ad Kabir Nanak Gandhi be taught 

(3) that in the second vear some selections of a 
universal ist character from the Scriptures 
of the world he studied 

(4) that in the third year the central problems 
of the philosophy of religion ho considered 

Chaptkk TV 

Wi recommend — 

1 that the Federal language be developed thro 
ugh the assimilation of words from various 
sources and the rctentic n of words whieh have 
nlreadj entered into Indian languages from 
different sources thereb\ avoiding the dangers 
of exclusiveness 

2 that international technical and scientific 
terminology be adopted the borrowed words 
bo properly assimilated their pronunciation 
be adapted to the phonetic system f the Indian 
language and their spell ng fixed in aoct rdanco 
with the sound symbols of Indian scripts 

T that for the medium of instruction for higher 
education Fnghsh be replaced as early as 
practicable by an Indian language which cannot 
be Sanskrit on account of vital difficulties 

4 that ( 1 ) pupils at the Higher Secondary and 
University stages be made conversant with 
three languages —the regional language the 
Federal lauguage and > nghsh (the last one m 
order to acquire the al ility to rend books in 
Fnghsh) and 

(n) Higher education be imparted through 
tht instrumentality of the regional language 
with the optun to use the Federal language 
as the medium of instruction either for Borne 
subjeots or for all subjects 

5 that for the federal language one script 
Devanagari be employed and some of its 
defects be removed 

6 that immdiate steps be taken for developing 
the Federal and Regional languages 

(i) A board consisting of scientists and linguists 
be appointed to prepare a scientific vocabulary 
of words which will be common to all 
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Indian languages and also to arrange for the 
preparation of books in different sciences to 
lie rendered into all Indian languages 
(n) Provincial Governments be required to take 
steps to introduce the teaching of the Federal 
language m all classes of Higher Secondary 
Schools m Degree Colleges and in Universities 

7 that Fnglish be studied in High Schools and 
m the Universities in order that we may keep 
in touch with the living stream of evergrowing 
knowledge 

Chapter VII 

Agriculture 

Nearly three quarters of our people are engaged 
m agriculture In the past this part of our population 
has been too heavily burdened by taxation and by other 
exactions and has received too small a share of the 
national income 4s a result rural India as a whole 
is in deep poverty and illiteracy The national supply 
of food and fabric which depends upon agriculture 
is precariouslv insufficient Education to promote tho 
interests of agriculture is extremely inadequate 

Over all philosophy and policy for agriculture 
have not elearh emerged Suitable provision for train 
ing men and women for leadership in the development 
of such philosophy and policy have not been made in 
India 

In view of these conditions we recommend 

1 that agricultural education be recognized as 
a major national issue 

2 that since in a democratic country sound 
agricultural policy must rest on the understan 
ding and participation of those engaged in 
agriculture the study of agriculture m primary 
secondary and higher education be given high 
priority in national economic planning 

7 that so far as ib feasible agricultural education 
agricultural research ani the formulation of 
agricultural policy shall be in the hands of 
persons and groups or associations of persons 
who bv intimate association participation 
and experience have first hand penetrating 
knowledge of agricultural life 

4 that si far as is feasible agricultural educa 
turn be given a rural setting so that it shall 
include direct participation in and experience 
with agricultural life and practice 

i> that present agricultural colleges be strengthen 
ed in equipment and in teaching staff and that 
each one in addition to programme of well 
proportioned general and agricultural education 
endeavour to find some phase of agricultural 
practice or some related interest such as agn 
cultural credit or agricultural co operatives 
in which it shall undertake to achieve mastery 

6 that new agricultural colleges where possible, 
be associated with new rural universities so 
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that agricultural education may be supported 
and enriched by contact with other fields 
and by common use of personnel and equip 
ment and that each such new agricultural 
college also explore for some phaso of agricul 
ture or related interest often particularly 
related to its locality in which it will strive to 
become an outstanding authority 

7 that a w idespread series of expenmetal farms be 
developed by the central and provincial govern 
ments as resources and adequately trained men 
become available these experiment stations 
to represent all major types of soil climate 
crops and topography (The system of expen 
ment stations m the USA and the Rothams 
ted Station in England are good types) 
that as early as possible every basic elementary 
school every rural secondary school and every 
rural university should have its own small 
expenmental farm so that the spmt of research 
and experiment shall pervade all rural life and 
that where practicable every experiment station 
or experiment farm be located in association 
with a school or college where students on work 
and study programmes may provide labour 
while becoming acquainted with experimental 
and research methods 

8 that the existing agricultural research labors 
tones be supported and expanded to the full 
extent that the quality of their work justifies 

fl that new post university research centres be 
established as university research centres 

10 that the Indian Council of Agricultural Research 
continue to be supported and devpJop as a 
clearing house and co ordinating agency for 
all advanced agricultural research centres as 
a source of publications and as a source for 
publicizing the valuable results of research 
by visual education radio bulletins library 
loans mirofilm service and by other means 

11 that an Institute of Agricultural Policy be 
established probably under the Council of 
Agricultural Research for research and studi 
toward the clarification of over all long time 
agricultural policy for India m accord with the 
fundamental aims of the Indian constitution 
and that consideration be given to the feaaibi 
lity of assembling an international staff of 
qualified men for that purpose 

12 that gn agricultural education and research 
panel attached to the University Grants Com 
mission along the lines proposed m this re 

rt for engineering education and research, 
established for apportioning available re 
sources for agricultural education and research 

13 that the University Grants Commission m 
association with the Indian Council of Agricul 
tural Research make an inquiry into the ments 
of publio policy involved m the levy of oees 
taxes on specific commodities, such as ootton, 
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sugar, jute, lac, and ooooanute, as a source 
of research and educational funds , as compared 
with the policy of block grants from public 
appropriations, to be apportioned by the Dm 
veraity Grants Commission , and 
14 that since fisheries, like agriculture, deal with 
food and fertilizer supply, and since they have 
been historically associated with agriculture 
in adrr inistration, a careful inquiry be made as 
to the wisdom of rapidly developed and far 
ranging research on ocean resources as a possiblo 
means for rapidly and greatly adding to the 
nation s food and fertilizer supply 

Chapter VII 

Commerce 

1 that during the period of his study at the uni 
veraity, a Commerce student should be given 
opportunities for practical work in three or 
four different kinds of firms 

2 that after graduation some of them he advised 
to specialise in particular profession like 
Accountancy and received the requisite practi 
eal training, 

3 that the training for the Master’s Degree in 
Commerce be less bookish and confined to u 
comparatively small number 

Chaptrb VII 

Education 

(i) that the courses be remodelled and more 
time given to school practice and more 
weight given to practice in assessing the 
Students performances, 

(u) that suitable schools bo used for practical 
training, 

(m) that students bo encouraged to fall in with 
the current practice of a school and make 
the best of it, 

(iv) that the bulk of a staff of the Training College 
be recruited from people who have first 
experience of sohool teaching , 

(v) that the courses on the theory of Education 
be flexible and adaptable to local circunm 
tances, 

(vi) that students- be encouraged to proceed to 
the Master’s Degree only after some years of 
experience of teaching, 

(vu) that original work by Professors and Lectur 
era be planned on all India basis 

Chapter VII 

Engineering and Technology 

General Observation — We hake surveyed the engine 
ering and technological institutes of this country giving 
first degrees or diplomas equivalent to degree# as regards 

8 


their equipment, staff, intake and output of students, 
and ooursee of study We find that in most oases the 
equipment is insufficient, the staff small and underpaid, 
ami the oouraes of study too few and stereotyped. 
The yearly output of engineers is too small in comparison 
to the demands of the country, growing out of the van 
ous schemes of industrialisation and development under 
taken by the Government It ib 1 /40 of that of U S A 
and 1/13 that of England Post graduate training 
and research are virtually non existent, and the present 
Bystem is incapable of producing engineer scientists, 
or design and development engineers who can plan 
and execute large scheme With a view to improving 
the quality and quantity of different classes of engineers 
and technologists we make the following recommenda¬ 
tions 

1 that the existing engineering and technologi¬ 
cal institutes of the country, whatever be their 
origin or method of administration, Bhould 
he regarded as national assets and steps to be 
taken to improve their usefulness acoordmg to 
recommendations of the Advisory Panel of 
Engineers and Technologists to bo set up , 

2 the number of engineering schools of different 
grades be increased particularly for training 
of grades 4 and 5 (foremen, craftsmen, drafts¬ 
men, overseers etc ) , 

3 that engineering schools cover a larger number 
of fields and branches of engineering to meet 
the increasingly varied needs of the country 
If there is unemployment among competent 
engineers it is because too many are trained 
in some phases of engineering and too few m 
others , 

4 that engineering courses of study include 
general education and basic physical and en¬ 
gineering scionces, probably fewer applied 
courses, and toward the end of the course 
socialization in somo specific field The 
first vear or more of each course should in 
general bo common to all branches of engine 
enng , 

T that as effective engineering education requires 
works practice along with academic study, 
this be secured as work during vacations or 
as postgraduate works training, or as partici¬ 
pation in work and study programme during 
the undergraduate years, 

6 that whereevor possible, the existing engine 
ering and technological colleges be upgraded 
for postraguate training and research in selec 
tod subjects This requires a class of teachers 
with different upbringing, habits, and service 
conditions than tbe present staffs, hence it 
may not always be possible to upgrade the 
present institutes, 

7. that steps be taken to start without delay the 
Higher Technological Institutes as rseoni- 
mended by the Higher Technological Educa¬ 
tion Committee for training much needed 
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engineer scientists and design and development 
engineers 

8 that inquiries be made of possibilities for tram 
ing for graduate engineers and engineer scientis¬ 
ts as employed in American industries and 
other institutions, so that practical know 
how may be quukly secured for India’s 
industries 

0 that in establishing new engineering colleges or 
institutes tfioro be fresh critical inquiry as to 
the typos of engineering service needed m India 
Uncritical repetition and imitation of oxis 
ting institutions here and abroad should be avoi 
ded Especially consideration should be given to 
training which will prepare students to become 
competent and self reiient who will have the 
initiative and courage to start new industries, 
even if on a very small scale, to the end that 
then shall be many sources of initiative and 
responsibility m India and that a top heavy 
economic bureaucracy may not ho nccessarj , 

10 that engineering colleges be not controlled or 
dominated m their administration by minis 
tries or other government departments They 
should he closely assoc lated with universities, 
and appointments should be made m the man 
ner indicated elsewhere in this report or if 
made by the engineering department or college, 
with the approval and active participation 
of the university administration where the 
relationship makes that desirable , 

11 that Faculties of Enginec ring be called Facul 
ties of Engineering and 1 tc hnology and should 
include teachers representing different branches 
of engineering and technology a few scientists, 
teachers of humanities and commerce and 
a number of practising engineers and techno 
logistB 

12 that the proposed Central Universities Grants 
Commission be helped by a .Standing Advisory 
Panel for Engineering and Technology, as the 
fulfilment of the programme of Fngineering 
and Technical Education as visualired by us, 
will require largo grants from the Centre 

Chaptbk X 

Objkottvje Examinations 
We recommend — 

1 That a thorough study of the scientific me¬ 
thods of educational testing and appraisal be under¬ 
taken by the Ministry of Education at the universities 
with a view to applying the results of this study in 
Indian educational practice, 

2 The Ministry of Education should have one or 
two experts who are skilled in the preparation and 
use of objective tests and who understand the under¬ 
lying procedures artd principles, preferably persons 
who have a Doctor's degree in this field This would 


provide an agency for centrally organized research of 
testing procedures and a place where local results In 
universities might he pooled, and from which advice 
and assistance could be sought by the universities , 

‘I Each university should have a permanent full 
time Board of Examiners with a small staff of assistants 
who can do clerical and routine work All the members 
of the Board which need not exceed three in number, 
should have at least five vears’ teaching experience 
and at least one Bhould he a highly expert person in the 
field of testing and statistics , 

The two chief functions of the Board of examiners 
would be 

(a) Advising the university or college instruc¬ 
tional staff concerning techniques m devising and 
constructing objective tests for their class examinations 
and providing criteria and material for the periodic 
revision of the currioulum , 

(b) Making periodic and thorough inspections by 
use of progress tests in affiliated colleges which should 
he required to maintain certain academic standards 
in addition to the quantitative criteria now required 
for affiliation 

The teaching staff m the different areas of subject 
matter who are thoroughly familiar with the materials 
in the lectures and courses would, of oourse, be res 
ponsible for assembling the items to be covered by the 
tests They would have technical advice of the Board 
of Examiners in constructing the tests ami in mterpre 
ting possible results and deviations The Board would 
reproduce them in the quantities desired, set and give 
the examinations, score them and announce results 

Where would experts for the testing service be 
found ? There would be at least three sources 

(a) Some qualified persons are available at present 
The Commission encountered some in the course of its 
visits to the universities More may be available and 
their services would be utilised in this connection 

(b) A group, which would be sufficient to direct 
Examination Boards at all universities oould be deve 
loped by intensive preparation and seminars over a 
period of six months For this purpose we might enlist 
the services of competent experts in the field from 
other countries 

(o) The Government of India oould also provide 
scholarships for Indians m American Universities and 
train the requisite number of experts 

3 Me would recommend that a battery of psv 
chological and achievement tests be developed for use 
with higher secondary school students for the final 
test at the end of twelve jears of schooling This will, 
together with other relevant information, serve the 
purpose of an admission examination to the first degree 
oourse at the university The American Council of 
Education Cooperative Psychological and General 
Achievement Testa would serve as a model from whieb 
to build a satisfactory basis of selection of Indian stu¬ 
dent* That service is adapted for the twelfth grade. 



January, 1950 


RECOMMENDATION OP THS UNIVERSITY COMMISSION 


This Commission is now recommending twelve grades 
as preparatory to oollege or university work in India 

4 We recommend that a set of objective progress 
tests for gmdanoe and for evaluating class room pro 
gress should also be developed immediately 

The tests would have to be developed de novo 
for our use They would need to be set up in the lan 
guage which is used as the medium of instruction and 
Indians i orms developed N mns are established 
by using the proposed tests on a considerable segment 
of a typical population of students and discovering 
the performance of a thousand or more students 

These will be scattered over a surface of normal 
frequency The average or mean performance will 
become a standard of comparison for calibrating the 
tests This is the same method that insuranoe compo 
n es use in figuring their tables of mortality The 
norms for each test in the American Council battcrv 
were based upon the records of approximately fl 000 
students in twenty five colleges We do not think 
that it is wise to attempt to establish nat onal norms 
m India with the diverse conditions of language anil 
other factors, except as a very long range project How 
over, all Indian universities have sufficient student 
population to set up quickly local or provincial norms 
This has proved to be the best policy in the United 
States 

No great rtsk would be encountered in setting up 
an immediate projoct m objective tests m this oountrv 
The tests in the United States which would supply 
models represent over thirty years of work and scienti 
fio experimentation, the expenditure of millions of dol 
lars and wide application m many fields Objective 
tests are being successfully employed in job analysis 
and personnel selection in many large business enter 
prises and were used by the United States Army and 
Navy in assigning personnel m two World Wars and 
are now in use in selecting material for officer training 
as well as admission to the Military Academy and the 
Naval Academy There are many educational tests 
besides the ones described here being extensively used 
The College Entrance Examination Board of the United 
States which is national agency of high repute admims 
tenng entrance or matriculation examination now offers 
testing opportunities for admission to American oolleges 
and universities in 500 centres in different parts of the 
world 

India may derive all the benefits of the costly 
Amerioan experience at little expense and without 
great difficulty 

For purposes of admission to oollege and university, 
the teste should be accompanied with much additional 
information and interviews with students when oondi 
tions make this possible It is desirable to get an edu 
cational profile of each student by assembling all infor¬ 
mation pertinent to hts record and possibility of success 
in college The Secondary School Cumulative Record 
Form in the U S A provides tor the recording of the 
following items . name, religion , sex , date of birth , 


mental age , chronological age , intelligence quotients, 
school grades achieved, school grades attended, achieve 
ment test and school markB , height and weight, photo 
graph, schools attended, record of attendances and 
absences, causes of absence, discipline, unusual ac¬ 
complishments, mental emotional and physical ex 
penences, extracurricular experiences athletic and non 
athletio clubs and offices, vocational experiences, 
educational plans educational recommendations, voca¬ 
tional and professional preferences, interests reports, 
special defects, health mental hygiene, social adjust 
ments and home conditions personality ratings and 
measurements Information on these items is recor 
ded for each calendar year in such a way that the pro¬ 
gress of the pupil can bo traced easily across the record 
form 

Recommendation* for the Correction of Evil* 
noh existing m the Examination System .—Pending 
the development of objective tests, there are definite 
steps which could be taken to relieve much that is de¬ 
fective and vicious in the jiresent examinations system 

We offer these recommendations some of which 
have been repeatedly suggested by former Commissions 
and Committees and most of which were strenuously 
urged by witnesses appearing before the commission 

1 A University degree should not be required 
for government administrative services Special State 
examinations for recruitment to the various services 
should be organised and should be open to whosoever 
cares to take them That this may not undulv add 
to the work of the Service Commissions, a small deposit 
may be prescribed for the privilege of taking the exann 
nation, and candidates statisfying a certain minimum 
standard of achievement mav be entitled to a refund 
This would remove one of the chief evils of the educa¬ 
tional system 

2 No credit is, at present given for claaswork 
in courses except sometimes in the case of practical 
work It was strongly urged by a host of witnesses 
including teacheis, students and outsiders that such 
credit should be given Wo feel that it will be conduc¬ 
tive to efficiency both in teaching and learning It will 
make it possible to spread the work uniformly during 
the,academio year and the very common practice of 
working at high pressure m the last few months imme¬ 
diately preceding the examination, which is notoriously 
responsible for undermining student health and causing 
severe nervous strain, will be effectively discouraged 

We recommend, therefore, (hat one third of the 
marks allotted to each subject be reserved for work done 
during the course of instruction and that this be adopted 
forthwith m the teaching universities for the B A, and 
B Sc , M-A and M Sc examinations The affiliating 
universities should also take immediate steps to evolve 
a method of more or less uniform marking for this inter 
nai award at the affiliated colleges An effective machi¬ 
nery for the supervision and inspection of affiliated 
colleges to insure uniformity of standards should be 
devised In postgraduate courses, term papers oould 
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bo required as a part of this oourse credit The progress 
tests which we have recommended above will be of 
great use in this connection 

3 Three years will be involved for the first degree. 
It is not desirable that all that work should be subjected 
to one examination at the end of the period That 
would entail unnecessary mental strain Sections of 
the oourse which are more or less self contamod can 
be made the subject of periodical examinations spread 
over three years’ duration A soheme of such self 
contained units of work should be prepared by each 
university and the student should be required to pass 
in all the units befor getting the degree Examination 
should as far as possible be given in compartments, 
suhjeot wise and time wise A beginning in this con 
nection can be made with general education courses 
suggested in the chapter on Courses of Study 

4 Examiners should be selected with great care 
No one should serve as an exammar m a subject wbich 
ho has not taught for at least five > ears 

Throe years should bo the limit of continuous 
service as an external examiner for the first degree exa- 
nation After a break of three years, service may be 
permitted again 

5 Every examining authority should have a care 
ful study made of the work done in other countries to 
discover methods of minimising the outstanding defect 
of the essay type examination, the subjectivity of mark 
ing , and should take all necessary precautions to see 
that marking is done under closely controlled conditions 

6 The standards for success at the examination 
should, as far as possible, be uniform in the various mu 
versities and should be raised Wo suggest that a 
candidate should get 70% or more marks to secure a 
first (lass fifi to 69% for a second and at least 40% for 
a third The students will be arranged m alphabetical 
order in each of the three classes 

7 In view of the other recommendations made 
by ub specially one requiring due regard being paid 
to work during the course, we recommend that the 
system of awarding grace marks be abolished for the 
first degree and all higher examinations 

8 Viva Voce examinations should be employed 
only for post graduate and professional degrees They 
should be designed, however, to test the candidates’ 
competence in the fundamentals of the field of study 
to which the problem of his research belongs 

Chapter XI 

Wo recommend — 

Selection of Students 

1 that admission to universities and colleges 
be based upon merit without discrimination of any 
kind, 

2 that in the first degree stage, the widest possible 
variety of eourses be offered to enable local students, 
qualified to benefit by an education, to have opportuni¬ 
ties which wpqld otherwise be denied , 
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3 that at the post graduate, professional and 
advanced research stages, universities should concen¬ 
trate and coordinate their activities, 

Scholarship Examinations 

4 that scholarships be awarded by examinations 
on a basis of ment to gifted but financially needy 
students, 

5 that all students, both men and women, be 
required to take, at no cost to themselves, a thorough 
physical examination at admission and periodically 
threafter, at least once a year, 

6 that all universities, with or without Medical 
Colleges, must have hospitals and dispensaries for 
student servioe, 

7 that students suffering from infectious, chro¬ 
nic, or epidemic diseases be denied admission unless 
the university or college has available facilities for iso¬ 
lating and treating those who may have curable dis 
eases, 

8 that all staff members and employees of oollegos 
and universities especially food handlers, bo examined 
before employment and the latter periodically there 
after, at least onoe a year, 

9 that health service should include sanitary ins 
pection of campus, buddings, hostels, dming rooms, kit 
chons and off campus residences, and regular reports 
submitted to the Vice-Chanocllor or other responsible 
administrative officer , 

10 that a nutrjous meal be furnished at noon at 
reasonable cost, 

11 that all students be required to bo vaccinated 
against small pox, and inoculated against cholera, 
typhoid and the plague, 

12 that a post graduate degree course leading 
to a doctorate should be Bet up at one university in each 
Province where Directors of Physioal Education may 
be trained, 

13 that each university and college remote from 
a university centre Bhall have a Director of Physical 
Education with the status, pay and training comparable 
to heads of other departments, 

14 that provision of gymnasia, playgrounds and 
equipment are essential to physical education and 
health , 

15 that two years of physical education be required 
for all students, men and women, except these who 
are physically unfit or who are m the National Cadet 
Corps, 

16 that physioal examinations be followed up 
with corrective exercises in oases revealed by the exa¬ 
minations , 

17 that adequate staff be provided for oompul- 
sory physical training and a regular time be assigned 
for this purpose, 

18 that all physical education actvitwd and 
of study be under the Director of Physical gduosjldj; 
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National Cadet Corps 

19 that institutions which have not been allotted 
Units or Sub Units of the Cadet Corps and have not 
applied, contact immediately the National Cadet Corps 
Directorate, Ministry of Defenoe, New Delhi or the 
Provincial Government, 

20 that the Centre should take over from the 
Provinces and States the responsibility for the admims 
tration of the National Cadet Corps 

21 that the Centre should detail Regular Officers 
of the Army, Navy and Air Crops for instruction in the 
universities and colleges, 

22 that the Centre must furnish all equipment 
including uniforms, defray expenses of training camps 
and provide a small commutation for each cadet, cqui 
valent to the cost of one meal a day 

23 that for housing equipment, armouries or 
hangars or both are necessary , 

24 that there bo an annual inspection and rating 
of all units by Regular Officers not associated with the 
Units inspected, 

25 that there be manocuvers in the summer in 
which Army and Air Units work together , that Naval 
Units take cruises in the summer 

26 that enlistment in the Cadet Corps be conti 
nued on a two 3 ear voluntary basis, 

SocuU Services 

Tl that Social Service be encouraged and remain 
on a oopletely voluntary basis, 

Hostels and Residence 

2S that universities establish reasonable standards 
for hostels, residence and corporate activities as a condi 
tion of college affiliation, that these standards be en 
forced and that no affiliation be granted m the fntun 
until standards have been met, 

29 that unn ersities supply all hostels v ith usual 
furnishings except bedding, towels and linen 

30 that all dining rooms in hostels or on the cam 
pus be under the direction of a framed dietician , 

31 that both vegetarian and non vegetarian diets 
be furnished, and that no other arrangements be permit 
ted, 

32 That all hoWels be cosraopohtian in character 
and the present communal hostels be abolished 

33 that students be admitted to hostels on a basis 
of priority of appkcation, and assigned to hostels m 
age groups of four year hunts, 

34 that some staff members should live in hostels 
and mingle with students as much as is practicable, 
both as tutors and socially, 

35. that advanoed students of good character 
and aooepted scholarship be used as Monitors in hostels 
and in minor tides in dimng moms, 


86 that hostels be const rootl'd in blocks of not 
mere than fifty students per block with common rooms 
and dining halls for four or fivo blocks, 

37 that large hostels be broken up into sections 
with accommodation for not more than fifty students in 
each section , 

38 that playgrounds and corporate activities be 
convenient to students living in hostels and also in 
off campus lodges 

39 that all lodges and off campus residential 
units be rigidly inspected for sanitation social desira 
ability, location and other pertinent considerations, 

40 that students be required to reside in approved 
lodges and living quarters , 

University Untons 

41 that University Unions should lie as free as 
possible from political activities 

42 that Union should lie the princ ipal centre of 
student cor{>orate activities and the federative link 
of all student organizations , 

43 that the Union he operated by students and 
for students without interference of university autho 
ntios, 

Discipline 

44 that stuilents be encouraged to take interest 
in good government but not in party politics, 

45 that a modified proctorial system in which 
students will play a largo part or student go\ eminent, 
lie developed , 

46 that teachers parents political leaders public 
and press cooperate in promoting proper life among 
students , 

Student Welfare 

47 that an office of Dean of Students bt set up in 
colleges and Universities, 

48 that an Advisory Board of Student Welfare 
be organized in universities which do not ha\e such a 
body 

(’haftrb XII 

Recommendations - 

1 that the ordinary amenities and decencies of 
life should be provided for women m oolleges originally 
planned for men, but to which women are being admitted 
in increasing numbers, 

2 that there should be no curtailment in eduea 
tional opportunities for women, but rather a great 
increase , 

3 that there should be intelligent educational 
guidance, by qualified men and women, to help wr men 
to get a clear view of their real educational interests, 
to the end that they shall not only to imitate men, but 
shall desire as good education as women as men get 
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as men Women a and men a education should have 
many elements in common, but should not in general 
be identical in all respects, as is usually the oase to day , 

4 that women students in general should bo helped 
to so* their normal places in a normal society, both as 
women and to prepare for it and college programmes 
should bo so dosignod that it will be possible tor them 
to do so , 

5 that through educational counsel and by ex 
ample tin prevahng prejudice against study of home 
eoomoiucH and home management should bo overcome , 

6 that standards of courtesy and social responsi 
bility should be emphasised on the part of men in mix 
ed colltgcs 

7 that whens new colleges are established to serve 
both men and women students, they should be truly 
co educational institutions, with as much thought and 
consideration given to tho life needs of women as to 
those of men 1< xccpt as such colleges come into exis 
tenet, there are no valid criteria for comparing segre 
gated education with co education , 

K that women teachers should be paid the same 
salaries as men teachers for equal work 

Chapter XIIl 

We recommend — 

1 that University education be placed on the 
Concurrent list 

2 that tho concern of tho Central Government 
with the Universities be with regard to finance, co 
ordination of facilities in special subjects, adoption 
of national policies ensuring minimum standards of 
efficient administration and liaison between universi 
tics and national research laboratories and scientific 
survexs etc 

1 that for allocating grants to Universities 
a (Central Grants Commission be established, its com 
position and functions to be as indicated , 

4 that the Grants Commission be helped by pa¬ 
nels of experts in different branches , 

r> that there be no University cf the purely 
affiliating type 

6 that Government Colleges be gradually trans 
formed into Constituent Colleges of the University , 

7 that private colleges be recognized only on 
satisfying the University that 

(a) they are eligible for gants in aid , and 

(b) that they are able to undertake the internal 

assessment of the Btudenta’ work , 

5 that College Governing Bodies be properly 
constituted (and the number of colleges affiliated to 
a University be limited), 

$ that the aim of an affiliated college be to deve 
lop into a Unitary University and later into a Federative 
one, 


10 that the authorities of the University be as 
follows — 

(a) The Visitor (The Governor General), 

(b) the Chanoellor (generally the provincial Gover¬ 
nor) , 

(o) the Vice Chanoellor (a whole time officer 

appointed according to the methods indicated) , 

(d) the Senate (Court), 

(e) the Executive Council (Syndicate) 

(f) the Academic Council, 

(g) the Faculties 

(h) the Boards of Studies , 

(i) tho Finance Committee and 

(j) the Selection Committees , 

11 that a Grants Allocation Committee tie consti¬ 
tuted for provinces with Universities of the Teaching 
and Affiliation type 

Chapter, XIV 

Finance 

We, recommend — 

1 that the State should recognise its rcsponsibi 
hty for the financing of higher education 

2 that the aid to private colleges Bhould lie for 
buildings and equipment as also for the recurring ex 
penditurc the latter bo on a uniform basis say half 
of the present teachers salaries and a third of other 
approved expenditure 

3 that steps lie taken to amend Income tax 
Laws to encourage donations for educational purposes 

4 that additional grants be made to colleges and 
universities in order to enable them to give effect to 
our recommendations 

5 that the Government should contribute an 
additional annual amount of about ten orores for the 
development of university education during tho next 
quinquennium 

0 that the University Grants Commission be 
set up for allocating grants 

Chapter XV 

Banarae, Aligarh and Delhi Unnerntie* 

We recommend — 

1 that the denominational character of the Uni 
versity Court be eliminated and people of all castes and 
creeds be eligible for membership, and provision for 
religious education be made along the lines suggested 
in Chapter VIII, 

2 that the composition of the Court and the other 
University authorities follow our recommendations in 
Chapter XIII, 

3 that the All India character of the University 
be maintained in all Colleges, 

4, that where the College caters mainly to the 
need of one provmoe its requirements be considered along 
those of other universities of the Province, 
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5 that the Intermediate classes be separated and 
form an independent institution with the two highest 
classes of the Central Hindu school, 

0 that efforts be made to combine the College 
of Oriental Learning and the Government Sanskrit 
College m a strong institution, 

7 that more generous block grants be provided 
for the Colleges of Engineering, Technology, Mining 
and Metallurgy and Agriculture as also for the Science 
College and the Central Hindu College after a proper 
scrutiny of all expenditure , 

8 that the possibilities of establishing a Medical 
College be investigated, 

9 that the courses be remodelled according to 
our recommendation m Chapter V and VII and provi 
sion made for General Education of all Faculties , 

10 that research work be encouraged m all Facul 
ties through the appointment of the best men as teachers 
through better provision of Library and Laboratory 
facilities and through the award of generous Fellow 
ships, 

11 that the Standing Finance Committee be com¬ 
posed of men with financial experience who may not 
necessarily be members of the Council ami that it be 
empowered to exercise rigid supervision of the expen 
diture 

Chatter XV 

Aligarh Murium University 

Wo recommend — 

1 that people of all denominations and creeds 
Iks eligible for the membership of tho Court and that 
provision for religious education be made along the lines 
suggested in Chapter VIII, 

2 that the composition of the Court and other 
University bodies follow our recommendations in Chap 
ter XIII, 

3 that the All India character of tho University 
should be maintained in all Faculties especially in the 
Faculty of Science and in the professional institutions , 

4 that the requirements of the Faculties of Arts 
and Science may have to be considered along with those 
of other Universities of the province and with those 
of Delhi University , 

5 that the Intermediate classes be separated and 
form an independent institution with the two highest 
classes of one of the University schools (the choice to 
depend on the location of this new institution), 

6 that more generous block grants be provided 
for all the Faculties after a proper scrutiny of all expen 
diture, 

7 that, m particular the establishment of the 
Medioal and Agricultural Colleges and the consolidation 
of tho Engineering College be*expedited , 

8. that a Library building be constructed as early 
at possible; 


9 that our general recommendations m Chapters 
IV, V and VII be followed as closely as possible 

Delhi Unxvtraxty 

1 that the relationship between the Colleges 
and the University should now lie definitely settled 
and colleges which cannot shift to the University tarn pus 
by July 1051, be regarded as affiliated colleges, 

2 that the University be a teaching and affiliating 
University and conform to the constitution and struc 
ture of such a University , 

3 that post graduate teaching in Arts, Science, 
Commerce and Law be concentrated in the University, 

4 that for this work the full time University 
teachers lie helped by those who have been appointed by 
the Constituent Colleges and tho University jointly, 

5 that as a Central University Delhi should offer 
facilities for work to students from all over India and 
in the Faculties with a limited number of scats, students 
from outside Delhi and its neighbourhood should also 
have quotas reserved for them 

6 that after a cartful scrutiny of the present 
recurring expenditure on teaching activities, a block 
grant be fixed allowing for the present expense and those 
likely to occur as part of a scheme accepted by the Uni 
versity Grants Commission , 

7 that for research work the University should 
attempt to co operate with tho All India Institute and 
learned societies at Delhi, 

8 that the courses be remodelled on the basis of 
our recommendations in Chapters V and VII , 

9 that the possibilities for further professional 
education in the University be explored 

Additional recommendation < n all the three 
Universities —That tbe medium of instruction m tlmse 
universities be the federal language and that during the 
six years which will elapse before students from other 
areas can master tho federal language instruction be 
given m both the federal language and in English 

Chaptjsr XVII 

New Universities 
We recommend — 

1 that during the transition from afhliated or 
independent collego to university status, or 
during the initial period of a new university 
a provisional charter be granted by the 
President, upon the recommendations of the 
University Grants Commission, and that in 
general permanent charter be granted only 
after a provisional period , 

2. that Visva-Bharati at Santmeketan, and Jamia 
Milia at Jamia nagar, near Delhi, be given 
provisional charters as universities and be given 
suitable capital and recurring grants, 

3. that in the establishing of new universities 
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freedom be given for pioneering and experiment 
in educational methods, 

4 that in planning new universities, both urban 
and rural effort lie made to get as good distri 
hution as possible with reference to the total 
educational needs of the country , 

5 that the University Grants Commission be 
constitute d as the agency for determining the 
merits of requests for recognition as Universi 
ties 

( ICAPTKH XV111 

Rural Cniver/ntie# 

Conclusions 

hdumltan tn Hope and Courage —Of all the barriers 
to a great development for rural life almost none is 
as great as the prevailing vogue of pessimism and futi 
lity Hie greatest and most pernicious m\th in all 
India is the myth of futi ity and helplessness Our 
country is throbbing with creative life and power which 
is ready to burst into action if this mvth is exploded 

One of the chief duties of all education from the 
earliest years to post graduation is to dispel the prevail 
mg attitude of futility and hopelessness and to educate 
our young peopk in hope and courage The chief 
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limitation of India is wbat the expects of herself Life 
m the present world and in India is so complex that no 
one can make an analyau and plan a sure course The 
outcome will not depend on external circumstances, 
but upon the spirit of our people Faith, hope, goodwill 
and courage arc themselves among the moat powerful 
causes of events For education to arouse these quail 
ties in the people will be a greater gift, and greater 
factor in national destiny, than would the discovery of 
vast oil fields or souroes of atomic power 

A Feasible Programme It is apropnate that in 
the inevitable expansion of higher education in India, 
a fair proportion of the additional facilities be directed 
to meeting the needs and developing the opportunities 
of rural areas The conditions necessary for initiating 
the programme are present There are among Indian 
educators and among educated constructive village 
workers today enough qualified men and women to 
staff one or two or three such universities with persons 
who have the necessary preparaton outlook and spirit 
Boys and girls who have been through basic education 
schools are approaching the age when they will be ready 
to continue basic education methods at a higher level 
By the time the new institutions are ready, a qualified, 
suitable student body will be pressing for entrance 

We recommend that special attention be paid to 
the development of higher education in rural areas 
along the lines indicated 
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TN keeping with the growing interest in the newly 
developed subject of chemical engineering and the 
introduction of cheimoal engineering courses in an in 
creasing number of educational institutions in India 
in reient yearn it is necessary that proper considerations 
should be given to the problem of providing adequate 
practical training in the subject, facilities for which 
are practically non existent at the present moment 
Considerable difficulties had been experienced m the 
past by the leading educational institutions of the 
United States where the subject of Chemical Engineer 
ing as it is known today was chiefly developed, in 
the setting up and operation of a suitable Chemical 
Engineering Unit Operations and Unit Processes Labors 
tory I hose difficulties arise mainly for two reasons 
Firstly the field being still young, new equipment is 
constantly being designed and developed, and even 
now Unit Operations are in the process of being evolved, 
as a result of which equipment becomes obsolete within 
a short time and the financial outlay for equipment 
than qtuokly becomes obsolete is beyond the means of 
ordinary educational institutions Secondly, the cost 
of raw materials necessary to operate this equipment 


is often prolubitivo and this presents a new problem 
not previously met with in the operation of large scale 
electrical and mechanical engineering laboratories 

Furthermore the most effective lessons in Chemical 
Engineering Umt Operations and Processes can be learnt 
only from the operation of standard equipment when 
it works in oycle with other equipment which is out 
of the question m any educational laboratory 

As in the theoretical development and organisation 
of what is now known as the subject of chemical engi 
neering so also in the development of an effective ays 
tern of practical training the Department of Chemical 
Engineering of M I T pioneered to overcome these diffi¬ 
culties The resulting system which is the outcome of 
the efforts of outstanding teachers in the subject might 
be studied with advantage for adoption in the proposed 
first grade tech meal institutions that are to be estab¬ 
lished m India in the near future 

At the suggestion of the late Dr Arthur D Little, 
one of the founders of modem chemical engineering, a 
Co operative oourse in chemical engineering m which 
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the Massachusetts Institute of Technology would unite 
with progressive chemical industries in the training 
of student engineers was started under the direction 
of Dr William H Walker in 1917 The chemical 
industries agreeing to co operate with this scheme 
were to permit the use of their plants as a laboratory 
and the faculty of the Department of Chemical bn 
gineering of M I T was to supply the instructs nal 
staff This plan incorporated in the School of Chcmi 
cal Engineering practice of M I f has been in operation 
for 32 years with minor breaks during the two inter 
vening world wars and is a unique experiment wlueh 
has proved so successful that to quote Prof Whitman 
Head of th Department of Chemical Engineering 
at M I T it is now a keystone m the program of gra 
duate instruction which attracts men from all over 
the world 

Started with funds from Mr Fastman for a five 
year trial its future was early assured by the hearty 
co operation of the industries and of the students 
The MIT School of Chemical Engineering Prac 
tico at present consists of training in three field Sta 
tions under the direction of a General Director at 
Mil and a resident Director and an Assistant 
Director at each station who are maintained by the 
Institute and are entirely responsible for the students 
work and for relations with the plant Three different 
groups of about ten men each start at tho same time 
one at each station and each group shifts to tho next 
station after two months By this system of rotation 
the work of the entire school is completed m six months 
The three Field Stations are located at Bangor 
Maine Parlin New Jersey and Buffalo New York 1 he 
companies co operating with these Stations are 

Bangor Station Tho Eastern Corporation and 
The Penobscot Chemical Fibre 
Company 

Parlin Station The Hercules Powder Company 
Buffalo Station The Bethlehem Steel Company 
These industries include the manufacture of sulpitc 
and soda pulp writing paper electrolytic caustic 
soda and chlorine heavy acids and chemicals mtrocel 
ltilose plastics and explosives cellulose acetate plastics 
and chlorinated rubber the purification of various 
organic solvents and chemicals by the various diftu 
sional processes iron and steel gas and coke (including 
the byproduct recover) of benzene toluene xylene 
©to) and various typos of structural pieces 

Objective of thk Practice Schooi 
The fundamental objective of tho Practice School 
m general terms ih to help de\ elop m the student engi 
neer the qualities of leadership personality initiative 
co operation common sense judgement mduBtry and 
intellectual resourcefulness The theory of the system 
is based on the fundamental fact that any modern 
engineering undertaking is a co operative and collec 
tire affair where the actual values of an individual is 
quite often determined by his abihty to play an effective 
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part in a group his resourcefulness in tackling problems 
and above all his abilitv to apply theory to practice 
Prof Walter G Whitman has summarized this in tho 
following words — 

The whole course in chemical engineering la based on a 
philosophy that a trained capacity to attack problems out 
weighs the value of specialised knowledge The Practice 
School stresses planning and the habit of getting things dono 
rather than tho accumulation of faotual information about 
the particular industries whore the stations are located 
the school should devolop a scientific attitude and method 
of attack The critical and inquisitive point of view is parti 
cularly healthy in a profession which oonoAms itself with plo 
tiocnng enterprises 

The tvpe of work done in the Practico School can 
best bo described in the following paragraph taken from 
MIT catalogue 

The quantitative aspects of chemical engineering are 
intensively studied In addition to testa on industrial equip 
incnt plant in\ eet gallons are carred out by the students on 
some spe< ml phase of one of the unit operations bn some pro 
bletn of industrial chemistry which is particularly important 
at the station in question 

Method of Tkachino 

Considerable attention has been given b) the dost 
gners of the course to develop the method of teaehmg 
It was realized at the verv beginning that work on 
labour shifts does not have much technical educational 
value 1 he best method was dei ided to be the assign 
ment of actual problems that exist m the plant for solu 
tion to the students The problems are given to the 
student in the form of a memorandum whioh usually 
ruhs as follows The Blank Chemical Company ib 
experiencing such and such difficulty in the operation 
of such and such equipment You as the Company s 
engineering group are asked to investigate the trouble 
and recommend remedies Tleatle submit your rest Its 
m the form of a technical report before such and such 
a time on such a date Depending on the nature and 
magnitude of the problem two to ten students are given 
one or two weeks to investigate and report on the pro 
blem The formulation of the plan of attack the design 
and construction of the equipment necessary to carry 
out the necessary tests the development of methods 
of quantitative analysis of difficult mixtures etc, 
are left entirely to the students although guidance is 
freely available from the instructors whenever neoessa- 
ry But it is the student who takes the major deoisions 
regarding the data needed how they should lie obtained, 
tho methods to be used to calculate the results and 
what results are needed to form a sound engineering 
judgment on which to make a reoommendation that 
will improve the operation of the plant 

Tests are earned on both on the Unit Operations 
and the Umt Processes of Chemical Engineering 
Thus the groups m whioh the authors took their training 
were asked among many other problems to evaluate 
the performance of a Carbate heat exohanger m a paper 
mill, the efficiency of a phenol stripping tower in a 
coke-oven by product recovery unit m a steel plant, 
the performance of a lime tower for cblonne disposal 
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which are all problems m Unit Operations Also, 
there were problems like the evaluation of tho perfor 
mance of a Cottrell Precipitator in a paper mill for the 
recovery of sodium salts the determination of carbon 
tetrachloride losses during chlorination of rubber in a 
plastics factory tho performance of a nitrator and the 
determination of pulp losses from the shaking screens 
in a paper mill These are problems m Unit Processes 
Then there were problems like the design construction 
and operation of a test column for tho neutralization 
of ohlonno water by passing through an up flow limestone 
bed the design and construction of an ultrasensitive 
micromanomctcr the determination of material and 
heat balances around an open hearth furnace the sur 
vey of flue temperatures in coke oven batteries tho 
investigation of cambers in structural steel bars the 
development of a method of evaluating power and pro 
cess steam costs in a paper mill - problems that might 
bo called problems in general engineering 

These problems arc handled on a cooperative and 
collective basis by the groups to whom they are assigned 
and usually require an intense degree of well coordinated 
efforts on the part of the entire group to meet the dead 
line fixed for the submission of the rejxirt Usually 
a leader is chosen for a long plant investigation problem 
who is directly responsible to the Director for the co 
ordination of the group effort One man is assigned 
the position of log man and ho collects and tabulates 
data which are being obtained by the other members 
of the group it is the duty of the leader to check the 
reasonableness and accuracy of the data as they are 
being collected The leadership changes with every 
new problem As many of the tests last for more 
than sixteen or seventeen hours at a stretch the leader 
of the group divides the group into shifts if necessary 
although sometimes the whole group might lie required 
to work for a very lbng stretch of time continually 
whiih is real test of physical and mental enlurance 
that an engineer should be able to stand occasionally 

\ Typical Sample 

As an example of the t\po if work done in the 
Practice School the following problem assigned to the 
group of which one of the authors was a member during 
training at tho Bethlehem Steel Corporation is des 
cribed in Borne detail 

Problem Heat and material balances around an 

open hearth furnace 

Time Two weeks 

Organi ation of Preparatory M ork 

1 Construction of a high velocity thermocouple 
for the measurement of stack gas temperatures 

* Construction and calibration of suitable ther 
moeouples to i-alculate radiation losses from outside 
surface of the furnace 

3 Determination with a bomb calorimeter of the 
heating value c f pitch used in the firing of the fumaoo 

4 Determination of carbon hydrogen ratio in the 
pitch 
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5 Analys s of the slag for Ca, Fe P etc 

fl 4nalj sis of scrap and ingots for Ca Fe P etc 

7 Tracing of the exact routes of inlet and oi tlet 
of matter and heat 

8 Weighing of the charge as well as of the product 
steel and slag 

9 'kitting up and operation of an Orsat Apparatus 
for the analyses of staik gases and coke oven gases 

10 Determination of temperatures inside the 
furnace and of outgoing material with optical pvro 
meters 

11 De velopment of methods of calculation 
4fter some degree of proficiency was obtained in tho 
carrying out of the above mentioned operations the 
actual test was carried out over a period of 12 hours 
each day f >r two days 

An eightv page typed report w as submitted giving 
a detailed account of the findings and at a later date 
the results were orally presented heft re a joint meeting 
of the Mil group and the plant engineers for dm 
cuBsion 

Distkibi tion of Work at fach Station 

Tho work is distributed over a period of 8 weeks 
at each station in a definite way The first week or 
two are devoted to detailed and very thorough plant 
acquaintance drawing up detailed block and line flow 
sheets involving every piece of important equipment 
in the w hole plant along with operating data an inked 
elevation drawing of a particular section of the plant 
and the preparation of questions on various details of 
the plant and on the measurement of fluid flow tern 
peraturo and pressure The next week is devoted to the 
tackling of short problems m groups of two or three 
men The 3rd 4th 5th flth and 7th weeks are devoted 
to long problems and tho last week is devoted to cleaning 
up the laboratory taking of inventory correction 
of reports and final conference 

Chemical Engineering Pi ant Design 

On return from the Field Stations all three groups 
work intensively for 1 month on the integrated design 
of a new plant from the viewpoint of both chemical 
engineering and economics The system of organi 
zation and distribution of work is on the same system 
as in the Field Stations The complete design might 
run up to several hundred pages of typewritten matter 
along with several blueprints and diagrams A Tolvs 
tyrene Plant for the production of 12 500 tons of pro 
duct per year and a liquid sulphur dioxide plant pro 
ducing 12 tons a day were designed by the last two 
groups of which the authors were participating mem 
hers 

Stress on the Art or Sxur Expression 

Utmost thought has been given to evolve a plan 
to teach the art of self expression to the students This 
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is done through the writing of the numerous tcchm 
cal reports and memoranda as well as through oral 
presentation of reports Each student has to give 
a 20 minute talk on some technical subject at each sta 
tion The merits and defects of the speech are comm 
mented upon bv his colleagues in printed forma hating 
the various aspects of a speech like introduction ela 
ritj precision interest friendliness control of body 
etc 

Difference w ith Indian fe\ stem 

The main difference between this sa stem anil the 
system in India is that the training in M l T is guided 
by members of the faculty and the training consists 
of extensive experimental work on a plant scale Be 
sides the training constitutes half the it quirements 
for the degree of Master of Science in Chemical Fngi 
neenng Practice and this automatically involves the 
evaluation of the performance of the student m rclu 
tion to the group This is done by the staff on tht 
basis of the qualities of leadership personality inti 1 
lectual ability cooperation industry common sense 
and judgement and initiative which arc beyond doubt 
the qualities that an engineer must have to fulfill 
his professional responsibilities 

Advantages of this Thatntng to both thf Plant 
and the Institute 

This system of training engineering personnel 
ih advantageous both to the students and to the plant 
m that the students get the necessary professic nal 
confidence before they get into a job while the plunt 
gets a lot of free information regarding the operation 
of its various units A number of recommendations 
based on the investigations of the MIT Practice 
School Groups regarding the possible methods of 1111 


proved operations of certain units the installation of 
new equipment for the recovery of various waste pro 
ducts and the possible ways of repairing faulty equip 
ment have been acted upon in each of the factories 
where the present stations are located The expen 
ses of operatmg the Practice School are borne entirely 
by M IT while the plants provide the necessary hou 
sing and allied facilities The contract the students 
sign with the company undertaking not to divulge 
any secrets of the companies concerned gives the 
necessary protection to the secret processes of the 
plants 

With a reasonable degree of oo operation on the 
part of our industrialists m India there is no reason 
why this system which has been operated with such 
tremendous success at Ml f should not work sue 
cessfully in India too The adoption of such a scheme 
should be all the morn welcome to the industries in In 
dia in view of the fact that most of our industries are 
usually understaffed in engineering personnel and 
the availability of the help of a group of intelligent 
young engineers would help the operation of any of 
our existing chemical industries m India Now that 
our country is free and we look forward to a great era 
of intensive industrialisation before us it will not he 
too much to hope that enlightened and patriotic indus 
trialists of India will gladly stretch out their hand 
of co operation if this scheme of training student per 
sonnel is given its due share of consideration for fu 
ture adoption in the proposed regional Institutes of 
Technology and in the existing departments of Che 
mical b ngineenng or Applied Chemistry in the Indian 
universities and colleges 

BiBLior it&riiY 
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SYNTHETIC FOOD PRODUCTION 
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pOOl) assumes an important place in national 
1 planning It is not enough to supply suffiennt 
food to meet merely the oalono and energy demands 
of the nation but it must be of suoh nutritive quail 
ties that will also permit adequate amounts of the die 
tary factors now known to be essential for health and 
well being All kinds of flour products Buch as from 
oereals potatoes and oil cake essentially contains pro 
tern and carbohydrate The protom builds and main 
tains the body tissue while the carbohydrates furnish 
body heat and energy To an extent upto 3 per cent 
fat u also present in cereals and potatoes and this fur 
msh body neat and energy and carry fat soluble vita 
mins and supply essential unsaturated fatty acid In 
the expeller pressed oil oakes the fat is present some 


times as high as 8°/ 1 his high percentage of fat can 

not easily l>e digested Furthermore the meal with high 
fat content will become rancid when stored and the 
meal will turn out to be an inferior kind of food If 
this cake is solvent extracted the defatted meal will 
be left with less than 2 per cent oil content and such a 
meal will readily be accepted as a food product 

All over Furope and America the synthotio food 
or macaroni form a very versatile portion of the coun 
tnes diet and are generally used in making a sweet 
or dessert but in this country it is not so much popular 
In those countries where wheat is grown m plenty 
qemolina obtained from wheat of high albumin content 
is always employed by the macaroni manufacturer* 
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as with (he use of such a flour best quality of macaroni 
could be manufactured Turning to the acute shor¬ 
tage of cereals m our oountry and the general trend 
in developing other subsidiary food to meet this shor¬ 
tage, flour obtained from sweet potatoes, tapioca and 
groundnut oil cake can satisfactorily be employed 
m the process instead These flours as examined 
before shall be able to comply with the exact physi¬ 
cal properties as required for the trade by improved 
methods of flour milling and by suitable blending of 
the different kinds of flours The macaroni manufac 
tured from these flours if popularized, besides being 
quite inexpensive and within reach of the rommon man 
will also approximate the cereals in its calono and nu 
tntive value It is therefore in the interest of the 
numerous financial concerns which have dropped the 
prospect of manufacture of macaroni on account of 
the difficulties of procuring a continuous supply of the 
wheat that they should reoonsider their position with 
reference to these raw materials Later on when 
the gram situation improves, they can switch on their 
plant to tho normal raw materials without sustaining 
any financial loss 

One important consideration for the manufacture 
of macaroni is tho requirement of a high grade light 
coloured flour as demanded by the trade In order 
to obtain flour of good quality from sweet potatoes 
and tapioca, these should bo first washod m a suitable 
machine free from foreign material It is next ground 
in a hammer mill to a form suitable for drying After 
drying to a required moisture content it is again ground 
in another hammer mill and screened fit for use 

Obviously the outer skin if peelod off and ground 
in the hammer mill will definitely furnish a product 
of good light colour but this will significantly increase 
the oost of the flour It is therefore economical to 
grind the products in its original state and subsequen¬ 
tly bleach the flour by means of sulphur dioxide while 
still wet from the hammer mill It is estimated that 
100 tons of raw potatoes will yield approximately 22 
tons of good flour containing 9% moisture, assuming 
5% loss m the process The milling of groundnut 
oil cake is different from the one described above Here 
the carefully picked up groundnut seeds after remo¬ 
ving the red skin is pressed twice in the expellers, if 
the ordinary expeller oil cakes are used for conversion 
into flour By this the oil content m the cake will 
be reduced to the very minimum It is next pulveri¬ 
zed m the same hammer mill or cake crushers, and 
the flour screened and supplied to the users 

Process of Work 

The various flour ingredients blended m suit¬ 
able proportions confirming to the physical charac¬ 
teristics required for the macaroni manufacture is 
mixed in the form of a paste with 2fi 30 per cent of 
warm water at a temperature of 70° 140°F Occa- 
asionalhr a small amount of salt is added during the pro¬ 
cess The mixed ingredients thereafter pass direct¬ 
ly from the mixer into the kneader where it is kneaded 


into a homogeneous* dough The dough is then for¬ 
ced through a die in a paste goods press The press 
is usually main tamed at a temperature of 104°F to 
keep the dough plastic while the macaroni is extruded 
through the dies An operator who attends to the 
press cuts the strands into suitable lengths with a sharp 
knife and places them on drying rods mounted on 
trucks When so drying he skillfully separates and 
spreads each individual strand to prevent sticking 
and to facibtate subsequent dryings The tmeks 
are then wheeled into drying rooms, where the maca¬ 
roni is subjected to the drying process until it is thorou- 
glily cured Tho moBt difficult part in tho manufac 
ture of macaroni ib the process of drying The pro 
cess of drying is a matter of controversy among many 
of tho experts while it is gen rally believed that these 
products cannot be cured m less than 48 hrs time in 
the drying rooms, the time taken varying consider 
ably according to the type of the drier in use and the 
nninber of operations whioh go to make up the cunng 
process Tn one of the best known systems of drying 
the macaroni, termed sweating and drying process 
the moisture from the inside portion of the goods is 
brought to the surface from which position it is safely 
evaporated This sweating and drying process ih car 
ned out alternatively in several Btages until tho goods 
thoroughly cured If such a system is not adopted, 
the outside of the product will dry too rapidly, and 
a case hardening effect will be produced which will 
rapidly result in cracks forming on the surface owing 
to the still plastic condition of the interior of the pro 
duct, besides in a few days time at the most mildew 
will form 

Equipments Required 

Plants are manufactured for batch and con¬ 
tinuous operations For the last decade or so the 
continuous process has far overshadowed the batch 
type unit and most of the macaroni manufacturers 
in the continent and America now employ con¬ 
tinuous type of paste goods presses only In the 
continuous process the ingredients are fed auto¬ 
matically and the process of blending, mixing, knea¬ 
ding anil extruding all done by one self contained unit 
There is also an automatic spreader attached to the 
continuous machine which places the strands of ex¬ 
truded macaroni on drying sticks trimming them at 
the same time to the required length This automa¬ 
tic macaroni press has been, further extended by the 
development of the automatic continuous dryer This 
dryer unit is provided with the necessary thermosta¬ 
tic controls of temperature and humidity of the air 
obtaining a perfect physical condition in the maoaro- 
ni The entire working takes plaon in completely en 
closed machine units under strictest hygemc require¬ 
ments eliminating any possibility pf touching the goods 
by the operators and to the extent of even filtering 
the air used in the drying rooms thus excluding afi 
forms Jof contamination. Besides the whole process 
being automatic once it is set, continuously turns out 
the first class goods with a minimum pf attention and 
skill from the man-ip charge. 
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Possible Economy 

For an investment of 3 lacs of rupees on ma 
chine nee 4 tons of macaroni per day can bo pro 
duced at a cost of Its 60 per ton tt half an anna 
per ft This figure includes all costs such as for elec 
trio power labour and supervision depreciation on 
process equipments except that of materials salts 
expense and packing cost for the product In com 
puting oosts the following assumptions arc made Tho 
plant would operate 300 davs m the year Tie press 
would operate for 8 hours per day while the drying 
chambers will work for 24 hours per day Ihis esti 
mate is based on the practice of an estabhshel paste 
goods manufacturing business and therefore if well 


planned can provide our country with good nuln 
tional diet 
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CONTROL OF RUST EPIDEMICS OF WHEAT IN INDIA—A 
NATIONAL EMERGENCY* 


J^TY original intention was to discuss from tho 
1 1 physiological view point tho present state of our 
knowledge of wheat rust but your Director expressed 
a wish that l should give a popular talk on the rust 
problem of India and the methixls that may be em 
ployed for tho control of rust epidemics a subject < f 
special interest in these days of acute shortage of food 
grams 

Wheat more wheat and yet better wheat pro 
dueed within the country is a great National need 
in so far as the price of almost every commodity uf 
daily use in the greater part of the countr> is tranR 
lated into the weight of wheat sold for a rupee With 
a h'gher yield of wheat more of rice should be available 
for this province as well as the southern parts of tho 
oountry 


I Tins Wheat Rt st Problem 


4 General —Rusts of wheat are caused bv three 
different species of a parasitio fungus called Pncri 
n%a In common English they are known as vellow 
brown and blaok rusts respectively because of slight 
differences in their colour with the naked eve it is not 
easy to distinguish between the last two Yellow 
ana black rusts also attack barley The Indian name* 
for rust are Rati Ratua ghervi and tambera 

Each of these rusts spreads from plant to plant 
by microscopic germs (uredospores) that art blown 
by wind In favourable weather a single germ may 
give nse within a week from the time it alights on a 
wheat plant, to several blisters (uredoson) each con 


•Full text of the Eleventh Aohwy* Jagadish Chandra Bone 
Memorial Lecture delivered by Dr K C Mehta ” 
and P tr o fa po r of Botany, J— 

or the thlKta^ seoonA ennivei—. _- 

Catootta on November 30 


i the ocCMion 


taming several hundred fresh germs That explains 
how from a few rusted plants a serious epidemic might 
be caused in the short space of 4 6 weeks if weather 
conditions happen to be favourable for tho spread 
of rust 

Towards tho end of the period of growth of tho 
host plant the parasite produces tlick walled resting 
germs (teleutospores) to tide over the impending un 
favourable period winter in temperate climates and 
summer m the tropical regions 

B Lift histones —The life history of black rust 
m countries or parts thereof with a severe winter is 
completed on another plant called barberry ( Berberts ) 
which is not in the least related to wheat and the germs 
produced on this alternate host cause the initial m 
fection of rust on wheat in the following spring 

Similarly a wild plant called ThalvArnm was 
successfully infected some 30 years ago in U S A as 
a result of artificial inoculations with germinating res 
tmg spores of brown rust but so far no alternate host 
has been discovered for vellow rust 

In the year 1897 hnksson a Scandinavian mvco 
logist and a pioneer worker on (t real Rusts made 
a startling statement that fresh outbreaks of rust are 
caused by an internal inherited and invisible germ 
inside the seed gram which he thought might take 
from 2 weeks to 9 months from the time of sowing 
of the seed to assume a visible form He also asserted 
that the lenvth of the incubation period (tho time whioh 
rust takes from the moment of its entry into the host 
to produoe fresh blisters) is fixed at 10 days This 
led to a lively controversy but on the whole gave a 
set back for nearly two decades to further investi 
gallons on the factors responsible for annual near 
renee of rusts 



264 


SCIENCE AND CULTUBB 


Vol. 16, No. 7 


Them is incontestable evidence to show that the 
length of the incubation period is not only not Axed 
but vanes considerably according to light and tempe 
rature particularly the latter and may be prolonged 
for several weeks in very cold weather Also that there 
is no hereditary germ of rust inside the seed grain 
The factirs of outstanding importance in relation 
to annual recurrence of black rust, the most dcstruc 
tive of the three are — 

(i) Presence of rust on berbemes in spring in 
cold countries or parts thereof where as a result of 
severe winter the uredosporea (summer stage) and the 
vegetative part (mveehum) of the parasite inside the 
host are killed and 

(«) Overwintering uredospores on and myce 
hum inside the self sown (volunteers) wheat and bar 
ley plants green stubble and ratoon tillers from har 
vested plants in regions with a mild winter Peren 
mal grasses are also known to carry over rust from 
season to season in some of the countries 

Brown rust of wheat and the yellow rust of wheat 
and barley are propagated from season to season in 
the uredostage with the exception of those countries 
or parts thereof where weather conditions make such 
survival impossible They are reintroduced to such 
regions by wind from localities of earlier outbreak 
C Phymilogtcal asperln —It has long been known 
that as a result of more or less rigid restriction of para 
sitism there are several Specialized forms or biologic 
races of black rust and amongst the cereals the biolo 
gic form of wheat is restricted to wheat and barley 
and infects only weaklv some varieties of Rye (Secale 
ccreule) it does not infect oats at all 

The brown rust of wheat is restricted to wheat 
and the yillow rust to wheat anil barlcv 

In addition some of the wild grasses have been 
found to act as collateral hosts infected simultaneous 
h of black and \ellow rusts of wheat 

With regard to the role of wild grasses in the an 
nual recurrence of a rust it is important to note that 
only perennial grasses on which rust can survive du 
ring the critical period particularly when there is no 
cereal crop available can ‘oarry over the infection 
No such grass has yet boon found in India as far as 
the rusts of wheat are concernel 

The task of tackling the rust pr< blem by the 
breeding of rust resistant varieties is very much com 
p 1 icatod owing to t e occurrence in nature of many 
physiologic races under each of the three rusts t e , 
the black brown and vellow This important dis 
covery was made nearly 30 years ago m USA and 
since then intensive work has boen done on the study 
and isolation of these races in almost every country 
where wheat is extensively grown The identifica¬ 
tion of physiologic races, a highly technical and spe 
claimed stud\, is done with the help of seedlings of 
different species and varieties of the genus to whioh 
wheat belongs, standardized by Stakman and his oo 
workers to whom goes the credit as pioneer workers 
in this field Each race produces different types of 


reaction on the differential hosts, heavily infecting 
some whereas on othera the infection may be moder 
ate or w eak and still others are not at all infected (im 
mune) On these lines nearly 200 physiologic races 
of black rust of wheat alone have been reported from 
different parts of the world and the International list 
of all the three rusts taken together deals with nearly 
350 races A largo number of the races of black rust 
has amen as a result of hybridization (crossing) be 
tween different races on berberries m the USA This 
explains how difficult it is to produce a variety or vane 
ties of wheat whioh would resist manv if not all the 
races All the same some promising varieties have 
been bred whioh resist most or at least manv of the 
predominant races 

From an intensive study of oulturos of all the 
three rusts of wheat grown simultaneously by me at 
Cambridge dunng 11120 1922, with the object of fin 
ding out tho influence of temperature on the viabi 
lity of uredospores as well as of low temperatures on 
the growth of the myrelium and the duration of the 
intubation period some interesting data were obtai 
nod This study was followed by similar investiga¬ 
tions at Agra in 1927 and 1928 on tho effect of compara¬ 
tively high temperatures on the viability of uredos 
pores The data are worthy of note m so far as they 
have a direct bearing on the weather conditions in Na 
ture under which any of the rusts may or may not sur 
vive 

(») Uredospores of black rust retained better 
viability at comparatively high temperatures than 
those of jellow which suffered most from heat and 
kept mure viable at lower temperatures Tho uro 
dospores of brown rust howevc r combined the powers 
to resist oold as well as heat 

(») After exposure to 6 5 to 10°C m cold 
storage for a week uredospores of black rust showed 
almost a total loss of viability whereas those of tlie 
other two were still viable (germination between 25 
and 10%) 

(m) After 3 hours exposure fresh uredospores 
of black rust showed a decline from 50% viability 
at 32°C to 10% at 47°C those of brown suffered a drop 
of 20% but m the case of yellow the viability fell down 
from 40% at 30°C to less than 2% at 47°C 

When kept in a room m the laboratory uredos 
pores of yellow rust showed a much greater decline 
m viability than those of the other two within the same 
period 

Whe eas complete loss of viability of uredospores 
took place after 18 hours’ exposure at 47°C in the ease 
of black rust and at 46°C to 47°C brown spores of 
yellow rust were killed even at 42°C after the same 
period of exposure 

Uredospores of all the three rusts retained a fair 
amount of viability even after a month at 5°C 

(tv) At a range of average daily temperatures 
of 38 6 to 50 6°F (average of 40°F for the whole 
period) pustules (blisters) of black, brown and yallow 
rusts appeared after 21, 17 and 12 days respectively 
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At 43 6 to 58 0°F (average for the whole period 
50 8°F) the pustules took 14 13 and 11 days respec 
tivcly to appear 

At 48 5 to 58 8°F (average for tho whole period 
54 l u C) the rust appeared after 11 8 and 8 days res 
peetively 

At 59 1 to 71 8°F (average for the whole period 
68 5 F) the rust appeared after 8 8 anti 12 days res 
peetively) 

At Cambridge plants inoculated with yellow rust 
in February 1921 and kept m the open developed rust 
after 15 days the control inoculated suuultaiu ouslv 
and kept in a greenhouw at 60 70°F showed rust after 
12 days 

In the Rust Rescanh laboratory at Simla the 
range of the incubation period in the open during Dt 
eember to February the three ci Idcst months of the 
years has been found ti lit 15 26 days 12 20 and 
10 16 days m the case of black brown and yellow tuh*h 
n spectivelj 

These data clearly show that the duration of the 
incubation period is largely det< mined by tempera 
ture which has a marked influent e on the rate of growth 
of all plants 

Further that under low temperatures black rust 
takes tho longest time to appear and yellow the shor 
test At higher tempt ritures tht position is reversed 

In fact the mycellium of each rust grows hv fits 
and stnrts under unfavourable conditions of weathir 
and if such conditions get worse and persist for a con 
siderable period it may even be killed That explains 
the disappearance of rust from certain areas year af 
ter year and its continued absence till re introductic n 
from other localities or from an alternate hest if one 
happens to function locally as a result of the viability 
of the resting gems (tcleutospores) 

II Results of Practical Value to india 

(») Berberta vulgaris Linn and Thahctrum flavum 
the two most susceptible species of alternate hosts of 
black and brown rusts respectively do not occur m 
India Whereas several other species of these hosts 
grow wild in the hills of India there is no case on re 
cord nor oould any evidence be obtained during rc 
tent studies of an outbreak of either of these rusts 
starting from its alternate host As stated above 
no alternate host has bo far been discovered anywheic 
for yellow rust 

Viable resting spores (teleutospores) of none of 
the three rusts are found m the plains and the same 
applies to moderately high altitudes (nearly 6 to 7 thou 
sand ft a s 1) produced as they are in comparatively 
warm weather and are later exposed to still higher 
temperatures Successful germination of these spores 
was obtained in the laboratory at Simla in 1933, in 
this country for the first time, with material produced 
in auttuttn by artificial inoculations made in July the 
same year; this was done to simulate conditions in tem 


perate climates where these spores are produced to tide 
over the intensely cold winter For a period of nearly 
10 years intensive study was made of the susceptibi 
lity of several species of Berbers and Thahctrum in 
digenous as well as exotie Three indigenous species 
of the fomer and two of the latter have been found 
to be moderately susceptible but for want of viable 
teleutospores at the altitudes where these speeieB grow 
their infection in natun is very unlikely seviral bu 
shes of one of tho susceptible spu-ics of Berber is arc 
growing m the compound of tho laboratory at Simla 
l ut in the last 19 yiarn no one of them has been found 
to be infected with the black rust of wheat 

(it) Roth black and brown rusts have repeated 
ly been found to break out in the plains of P< ninsular 
India as tarhj aH Septembir on the summer crop of 
wheat and during November December on tho winter 
crop In general wheat is harvested m tho plains 
well befnrt the earliest possible infection of Btrberxs 
and Thahctrum in tho hills and the rimt found so far 
on these hosts is not connected with wheat 

These alternate hosts therefore play httlo part 
in tho annual recurrence of black and brown rusts 
at any late as far as the plains are concerned This 
is liornc out hv an indirect proof but a strong proof 
all the same that evei after 17 year s s u ly of physio 
logic ratcH wh ch uiirease bv hybridization on the 
alternate hosts only 10 of black ami 9 of brown have 
been found from rust collections made in the hills as 
well as the plains 

(m) Owing to the interna heat of summer that 
follows the harvest in the plains of India m general 
tho uredospores (winter utago) of nil the three rusts 
an killod and there is no host for them to live on 
Consequently there is no local source of infection for 
the following crop year after year in more than 95% 
of the acreage under wheat and barley in this country 

This fact offers a unique opportunity for the con 
trol of rusts in India 

(»«) In the Indo Cangetic plain which covers 
tho greater part of the area under wheat and barley 
normally yellow rust does not appear before January 
and the brown and black break out as late as February 
March notwithstanding the fact that from the middle 
of October onwards the weather is thoroughly conge 
nial for tho growth of rust In some of the districts 
of the United Provinces liordenng the foot-hiUs of 
Nepal however, rusts have been found to appear to 
wards the end of December this is due to early sowings 
(August-Septembor) in Central Nepal where well ail 
vanced infection has been observed earlier 

Owing to the unfortunate and highly injurious 
practice of growing wheat during summer in vogue 
in the hills hilly tracts and plains of some parts of 
Bombay, Mysore and Madras black and occasionally 
also brown rust appear as early as August September 
in the hills and September October (on late sown sum 
mer wheat) elsewhere It is evident that the summer 
crop ‘carries over* rust to the rahi (winter crop) sown 
during October 



266 


SCtBNOS AND CULTtTB* 


Vol. 16, No. 7 


(v) In contrast with the plains where, as stated 
above the g< rms of rust are killed bv the intense heat 
of summer all the three rusts are able to oversummer 
in the hills at altitudes suitable to each after the har 
vest on green stubble, ratoon tillers from harvested 
plants and self sown (volunteers) plants which sprout 
from the gram that falls to the ground during harves¬ 
ting These ‘out of season plants carry over’ rust 
from one season to *he other in the uredostage and 
cause infection of the normal crop (rub\) sown early 
in winter in the hills 

It is unnecessary for any of these rusts to pass 
on to the alternate hosts as would be clear from the 
fact that they have successfully been maintained m 
uredo cultures for a period of over 18 years, through 
out on tho living plants of wheat m a glasshouse atta¬ 
ched to the laboratory at Simla the oldest of these 
cultures had completed its 268th generation by the 
end of June 10411 The temperature of the glasshouse 
is controlled, by cooling devices, in the day time so 
as not to exceed 80°F which is approximately the 
maximum shade temperature during the greater part 
of winter in the northern plain 

(w) On several occasions fresh outbreaks of rust 
have been observed in the hills during November 
hardly 4 6 weeks after the sowing of tho new crop, 
within a few feet of stray plants of wheat heavily 
infected with the same rust There is plenty of ino 
culum (infective material) on out of season’ plants 
and ratoon tillers from harvested plants in the hills, 
at altitudes suitable to each rust, at the time of sowing 
of the normal crop (roftt) during October November 

Well advanced infection of early and normal 
crops in some of the hills has also been observed 
before rust outbreaks m the neighbouring plains 

Wheat sown out of season at some of the foot 
hill stations in the south, at my request, got infected 
as early as September October w, 24 weeks before 
the normal period of sowing of rai» in the neighbou 
nng plains 

(vtt) In general, each rust has been found to ap 
pear much earlier and plant for plant there is heavier 
infection at the foot hill stations than at places far 
ther off in the plains 

(wit) This does not mean that at any locality 
in the plains every field much less each plant, should 
get infection direct from tho hills In fact, this is 
extremely unlikely and not at all necessaiy because 
after the infection of & few odd plants, with gems 
directly from the hills or from a locality of earlier out 
break m the plains, m any field rust should spread much 
faster m the plains due to milder weather and cbnse 
quently after shorter incubation than m the hills 
Later on infection may spread from one locality in the 
plains to another as a remit of dissemination of the 
germs by oonveotion currents and upper air winds 

(tz) The foci of each of the three rusts lie in the 
hills where they are propagated from season to season 
as uredospores on the normal crop, ‘out of season' 
plants or the summer crop wherever grown Follow* 


ing the outbreak of rust on the hill crop the uredos¬ 
pores are blown by wind to the plains 

This conclusion is based on an intensive study 
of rust dissemination earned out for a penod of six 
seasons (1932 33 to 1037 38) with the help of stationary 
slides exposed at a large number of representative sta 
tions of undivided India, slides exposed on kite* and 
large sire hydrogen balloons at Agra and from an 
aeroplane at Delhi In addition, wmd trajectories 
were prepared for several stations in different parts 
of the oountry mostly for winds at 1640 to 6660 ft 
a s 1 In all over twenty thousand slides were exa¬ 
mined for spore showers and the number of wind tra- 
jectones studied and scrutinized for their significance 
m relation to rust appearanoe came to 11,365 

(x) Uredospores of each rust were caught seve 
ral times on stationary slides exposed in aeroscopes 
at a largo number of stations 4 2 weeks before the 
date of its initial outbreak on the local crop The 
same was found to he true of slides exposed at Agra 
on kites and hydrogen balloons 

Uredospores of all the three rusts were oanght 
on slides exposed from an aeroplane at Delhi at di 
fferent heights up to 10,700 ft a s 1 and some of them 
were found to he viable 

The striking similarity between the physiologic 
race flora of tho hills and the plains, as demonstrated 
by the analvses of rust collections, is another proof 
of the location of foci of infection in the former 

The foci in the north and the south seem to be 
circumscribed as revealed by the study of wind tra¬ 
jectories 

(ri) In so far as the hills occupy less than 5 per 
cent of the total acreage under wheat and barley in 
thiB country and as there is no source of rust locally 
in the plains at the time of normal sowings, except 
on the summer crop in some parts of Peninsular India, 
the opportunity of tackling the problem is rare 

III Damage Caused by Rusts 

A 0uta%de Indta —Arthur and his collaborators 
in their hook entitled ‘Plant Rusts’, published 20 years 
ago, have quoted colossal figures of loss amounting to 
10 million dollars in Australia, 12 millions in Saxony, 
100 millions in Western Canada and 116 millions in 
the Upper Mississipi valley from black rust alone du¬ 
ring 1016 the greatest ‘rust year’ According to ano¬ 
ther estimate the average annual loss to the world from 
rusts of cereals comes to 300 million dollars 

During the 10 year period, 1915 24 the average 
annual loss in 13 States of the Upper Miaussipi valley 
from black rust alone amounted to over 66 million 
dollars 

These authors have stated that the value of these 
figures is to give some comprehension of the enormous 
economic importance to be attached to the rusts, sod 
to justify from the purely commercial rids the expen¬ 
diture of time and money in their study. 
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Cereal rusts are undoubtedly the most impor 
tant and also the most serious of all the plant diseases 
of field crops Not only is the total yield of gram re 



] A leaf showing yellow rust 
2 A leaf show ng brown rust 
8 Part of a atom showing black met 

4 An ear showing black runt 

5 Normal wheat grains X 1} 

0 Wheat gra ns from a badly meted plant X I) 

ducod by rust but the kernels (seed) formed are i ften 
shrunken and of inferior quality It has often been 
stated that 10 grains from a healthy plant of wheat 
might weigh as much as 60 grains from one rusted hea 
vily Wheat attacked by black rustc ontams more cru ie 
protein and less of starch than wheat free from rust 
B In Indui —No reliable figures are available 
in this country regarding the total loss caused to wheat 
bv rust muon leas by each type of rust Such data 
might be forthcoming from crop cutting experiments 
which are in progress under a scheme of the Indian 
Council of Agricultural Researoh 

Unfortunately in the greater part of the wheat 
area all the three rusts are fturlv common in the south 
yellow rust does not appear in the plains owing to 
comparatively warm weather but it is present m the Nil 
girls and the Palni hills because of their high altitudes 
In the year 1908 Butler stated that probably 
40 million rupees is not above the annual loss to India 
Since then the price of wheat has increased 5 to 6 times 
and twthatrWe most add the loss suffered by the barley 
orpp 3p|^floyalt slariy 6 million acres m the domi 

4 


An overall loss of 7 to 8 per cent in the yield would 
be a safe estimate considering the fact that owing 
to muoh earlier appearance of rust m the plains of Pent 
nsular India tl e crop there suffers for a longer period 
Keokonel at that figure the damage oaused to wheat 
and barley for the revised acreage after the partiti n 
>f the country and at current prioes would come to 
more than 200 million rupees per year 

In addition the damage caused in abnormal rust 
year* when the disease assumes the form of an epide 
mic over large tracts of the country may easily reduce 
the total yield by 15 to 20 per cent or even more For 
instance m the year 1944 the Central Provinces had 
a very severe epidemic as a result of which there was 
acute shortage of seed for the following crop Thof 
epidemic of 1947 was a natunal disaster resulting 
in the loss of nearly 2 million tons according to official! 
reports This meant destruction to the tune of one I 
fifth of the total yield of wheat from the undivided^ 
India The attack started from the Houth and spread 
to the Central Provinces Central India and Rajputana 
and later even to the south western districts ot U P 
the analyses of rust collections showed that the predo 
minant physiologic races that year were the same in 
nil the parts of the country mentioned above 



7 Four germs of black rust (magnified marly 600 tunes) 

8 Three germs of the above (magnified nearly germinating 600 
tunes) 

9 Part of a leaf of wbeet showing the entry of a germ by a 
Seng tube (diagrammatic) 

10 Part of a laaf of wheat with two blisters of black nut, 
highly magnified and showing scattered germs 
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C Epidemiology —Whereas there is a correlation 
between warm growing seasons and destructive epide 
micB there are no specific meteorological conditions 
or a set of conditions that always accompany epide 
mics This observation was made by l^ambert on 
the strength of data for a period of 22 years from 
several stations in the USA 

According to Htakman and several other eontem 
porary workers from different parts of the world the 
most important factors that are responsible, m general 
for the development of an epidemic are — 

{*) Presence of considerable quantities of ino 
culum (infective material) rather earlv in the growing 
season of the crop 

(it) Favourable weather conditions (moisture 
and temperature) for the germination of spores and 
entry of germ tubes into the host plants 

(m) Favourable weather (temperature and light) 
for the rapid development (short incubation) of succea 
sive crops of uredospores 

It is very likely therefore that in the presence 
of most of these factors over large traits of a country 
in any season the crop may suffer from an unusually 
heavy damage 

IV Methods o* Control 

A Eradication of the 1 Iternate boats —Since the 
discovery, by approved scientific means of the Conner 
tion between the black ruBt of wheat and the rust on 
Brrbrna by De Bary (1865) legislation for the destine 
tion of this plant, which used to lie grown as a protec 
tive hedge round the gram fields haB been enforced 
in various countries 

In the year 1018 a big barberry eradication mm 

K gn was started in the USA and till 1934 six mil 
l dollars had been spent on this project by now 
the cost might have reached the 10 million mark As 
a result of this direct method of control there has been 
a considerable mitigation of the loss caused by black 
rust in the eradication areas As explained by Stak 
man (1034) and in his subsequent reports barberry 
eradication will not entirely eliminate rust from that 
country beacuse of two other souroes of inoculum, 
Southern Texas and Mexico where the umlo stage is 
able to overwinter 

Eradication of Thahclrum the alternate host of 
brqwn ruBt of wheat, has not been attempted any 
where because it is propagated from season to season 
by uredospores even in temperate climates 

For the reasons explained above eradication of 
neither of the two alternate hosts is called for in this 
country and that means a saving of ooloss&l sums of 
money which would otherwise have been necessary 
to spend on the destruction of millions of barberry 
bushes and wild plants of Thahctrum from the hills 

B Cultivation of rust resistant varieties —This 
Is undoubtedly the best method of oontrol in the long 
run Mp4 a considerable amount of mitigation of the kiss 


has been achieved in different countries by its appli¬ 
cation 

Ansing out of the results of investigations on 
wheat rusts at Kunla and Agra the Indian Council 
of Agricultural Research sanctioned a scheme in the 
year 1935 for the breeding of resistant varieties of 
wheat for cultivation in the hills, wherefrom rusts are 
disseminated to the plains year after year This work 
has bein in progress at Simla in collaboration with the 
Head of the Division of Botany at the Indian Agri 
cultural Research Institute New Delhi 

Owing to annual recurrence of all the three rusts 
m Northern Tndia and over a considerable part of the 
Central Provinces only such varieties would meet the 
requirements as can resist each rust 'comprising the 
different physiologic races Judging from the severe 
tests to which the progenies of crosses are subjected 
the results obtained so far are very promising. 

There are two other schemes of research for the 
selection and breeding of varieties mainly resistant to 
black rust Work under these schemes has been in 
progn>ss for several years at Mahabaleshwar and Hos 
hangabad (0 P ) and they are both partly financed 
by the Indian Council of Agricultural Research 

C Use of fungicides —Various•hemical compounds 
have been used for spraying and dusting ttfff wheat 
plants inoculated m glasshouses to test their efficacy 
in controlling rust Dusting with sulphur powder, 
specially the preparation called Kolodust, has given 
the best results m glasshouse experiments as well as 
field trials when the crop was dusted from aeroplanes 

This method will remain impracticable for a long 
time in a country like India because of small holdings, 
enormous cost and also m view of, (*) the shortage of 
petrol air craft and technicians, (»») prevailing dry 
weather during the period of growth of the crop ob a 
result of which most of the sulphur dust is likely to be 
blown off and (m) the need of weekly applications 
It is important to note that this method has been 
found to be effective only if dusting be done before 
the infection of crop and if the plants remain covered 
with the powder which should be very fine 

D Elimination of the inoculum —Whereas this 
method would be of little value in temperate climates 
where brown and yellow rusts can survive m the ure- 
do stage or as mycelium practically in the whole of the 
wheat area during the short period (hardly 2 to 3 
months) between the harvest and the following sowing 
it has a special importance in this country because 
of the absenoe of the inooulum from the previous crop 
over 95% of the total acreage under wheat and barley, 
i.e m the plains This is due, as explained above, 
to the intense heat of summer 

In temperate climates black nut starts every 
year from the barberries os a result of infection caused 
by the germination of the resting spores in raring In 
India black rust, like the other two, is reintroduced 
from the hills year after year where it survive* In the 
uredo stage 
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The beet way of eliminating the inoculum from tho 
source u ‘clean-up’, destruction of out of season plants, 
rattoon tillers from harvested plants etc, on which rusts 
oversummer in the hills of India During 1942 48 
experiment of rust control was tried in the hills of the 
United Provinoes and Central Nepal with a small staff 
only ten Agricultural Inspectors and an equal number 
of fieldmen During the period of this experiment 
the Government of Nepal postponed, at my request 
through the proper channel, the August-Septembcr 
sowings to October, the normal period and a fair amount 
of propaganda was earned out through leaflets giving 
necessary instructions to the cultivators Whereas 
with the staff that was available satisfactory dean up 
could not be done, particularly on the isolated hill 
tops and localities difficult of access during the m on 
soon, eradication of the out of season’ plants was car 
ned out in tuo valleys and places of intensive wheat 
and barley cultivation I he results wore ponnismg in 
so far as 

(») tho incidence of rust was appreciably less 
each year on the rabi crops in the plains of U P and 
no epidemic occurred notwithstanding the serious 
epidemic of 1944 in the Central Provinces Even in 
1947 when the bulk of the wheat crop suffered a heavy 
damage from rust in Peninsular India, C P Central 
India anchdtajputana, U P had a light incidence till 
the middle of February As a result of dissemination 
of tho inoculum by south westerly winds and late 
rams the crop in some of the districts of UP suffered 
a considerable loss Analyses of rust collections from 
Peninsular India the central parts of the country and 
the U P showed a striking similarity of the physiolo 
gic raoe flora and therefore left no doubt regarding 
tho source of the inoculum 

(*») On the whole dates of initial rust attack 
were delayod, particularly in the eastern districts 
bordering tho foot hills of Nepal 

It is interesting to note that there was a big varia 
tion in the number of plaoee in the hills where rust was 
found to overaummor during the ‘ clean up’ period 
(June to September) from year to year taking all the 
altitudes together , the lowest percentage was one and 
the highest nearly twenty 

Considering the fact that most of the fields follow 
mg the harvesting of wheat and barley m the hills are 
utilised for khanf crops (maize ami Elevsine etc) and 
the small size of the individual holdings (narrow terraces) 
clean up can be carried out by the cultivator and his 
family in a few hours and special labour is required 
only in the valleys of intensive cultivation Super 
vision of olean-up can easily be done by the seed distn 
button staff and persons connected with rural develop 
ment of the areas concerned 

It is of the utmost importance to remember that 
even when rust resistant varieties are available for 
cultivation in the hills of India the rust inoculum shall 
have to be eliminated therefrom’ because, as recorded 
by Stakman, even highly resistant wheats get heavily 
rusted under cloudy weather and in the presence of 


large numbers of spore conditions of frequent occurrence 
in the hills 11 

E Regulation of Crops —It is my considered opinion 
that this measure of prevention of rust should give 
tho best results keeping in view all the facts concerning 
the Indian problem 

It is absolutely necessary, therefore, that sowings 
of wheat and barley during simmer (April to September) 
in tho hills, hilly tracts and plains of Peninsular India 
be stopped by strict legislation imposing, if need be, 
n penalty of Ra 100/ or so for every acre or a part 
thereof For a more effective elimination of inoculum 
clean up should also be carried out at altitudes of 
nearly 3000 ft and above where black rust, at any 
rate may oversummor occasionally 

This measure should go a long way to remove the 
most obvious factor of very early outbreaks of rust 
in Peninsular India 

For the prevention of ruBt in the Indo Gangetio 
plain as well as tho central parts of tho country replace¬ 
ment of wheat and barley by varieties of oats, fit for 
human consumption in the hills and hilly tracts of 
U P Central Nepal and C P would be the best measure 
Oats are not affected by any of the wheat rusts and 
should therefore give a better yield than wheat and 
barley m the hills Besides, thiynost important achieve 
ment of this measure would be tho automatic control 
of wheat rusts in tho IhIIh wherefrom they are at pro 
sent disseminated to the plains vear after year and cause 
an acute recurring shortage of one of the most essential 
food grams even when there is no severe epidemic 

V Conclusion 

With a deplorably low yield of 8 maunds to an 
acre, and now the average may be still lower as some 
of the highly yielding parts of West Punjab have 
gone over to Pakistan, an all out effort is neoessary to 
remove the causes of this poor outturn In the latest 
number (October 1949) of‘World Crops’ it was recorded 
that in U K 21 3 ewt of wheat were obtained per acre 
from this years wheat crop which meant an increase 
of 2 0 cwt over the last 10 years’ average, the present 
yield works out at a little more than 28 maunds per 
acre Tn the UNA this year s crop gave over 5000 
million bushels as against that, our averago yield now 
would bo less than 7 million tons 

Fortunately our Government at the Centre as 
well as in the Provinces and State Unions are making 
serious efforts to step up production by a dnve for bet¬ 
ter manuring of tho soil, which is highlj impoverished, 
by providing additional facibties for irrigation and 
better quality seed Very recently the Food Produc¬ 
tion Commissioner with the Government of India 
announced that 8 lac additional acres of land will soon 
be put under oereals and that the target for additional 
food is fixed at 4 4 million tons This is good news 
and we are all very much interested in the success of 
every effort in this direction 

With the decision on the part of the Government 
to achieve self sufficiency in the matter of food by the 
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year 1951 in order to Btop imports, and rightly 
too, we are in a period of emergency We cannot, 
therefore, afford to be complacent and reconcile 
to the loss of ft to 7 lac tons of wheat and barley per year 
caused by rust, this loss may be doubled or even trebled 
in any year a hen there is a serious epidemic over large 
tracts of the country as has happened in the past, 
particularly in the year 1947 

1 was told that the experiment of rust control in 
the United Provinces was discontinued because the 
Central Government were considering a bigger project 
for the country as a whole The present position is 
that smoo April, 1949 legislation has been m force 
prohibiting the cultivation of wheat and barley during 
summer in Peninsular India and the result of the experi 
ment should bo available by the end of February, 1950, 
I am unable to discuss any details at this stage Noth 
mg is being done by way of control as far as the United 
Provinces and the central parts of the country are 
concerned As far as I know seed of such varieties of 
wheat as arc resistant to at least one of the three rusts 
may be available within the next 2 3 years in order 
to save the crop, at least partially m the event of an 
epidemic of only one rust or the other in the different 
parts of the country Without prejudice to any of the 
measures which the authorities may decide to enforce 
and realising the full value of varieties which can resist 
all the three rusts I make bold to suggest that adequate 
protection of the wheat crop in this country shall not 
be achieved unless we tackle the parasites at the source 
The maxim that ‘Prevention is better than cure’ is 
worthy of very early application by the destruction 
of the mooulum in the hills, this wili have to be done 
eveu when resistant varieties are available, as stated 
above Why not do it now and reduce the deplorable 
deficit in the yield from year to year' 

With strict enforcement of the prohibition of the 
summer crops of wheat and barley in Peninsular India 


and by the replacement of these crops in the bills and 
hilly tracts, which are acting as foci m the north and 
potential foci for the central parts of the country, 
by oats, fit for human consumption, we should get 
another 3 to 4 lac tons in the very first year even oy 
50% mitigation of the loss Besides, the danger of 
serious epidemics will be largely averted. 

The measures discussed above are not likely to be 
expensive, in my opinion the cost should not exceed 
a sum of 3 lacs of rupees per year whioh is insignificant 
considering the probable gam and the gravity of the 
food shortage The situation calls for an enterprise, 
by no means great or hasardous, and a fair trial under 
adequate arrangements of supervision I hope this 
will soon be done 

1 take this opportunity of expressing my warmest 
thanks to the Indian Council of Agricultural Research 
under whose auspices investigations on the problem 
under discussion have been continued for the last 20 
years or so and to the authorities of the Agra College, 
Agra for the various facilities provided m this connei 
tion My thanks are also due to all the scientific assis 
tants who have rendered valuable help during the 
course of this work I am grateful to those officers 
of the Department of Agriculture, Central as well as in 
the Provinces and States who have extended time to 
time, their kind co ojieration ill various wayS 


L.1TEBATI UK 

For fuller information on tlie v annua topii* diw unwed 
above the reader may consult the following publicutiona and 
the referent ea quoted therein 

The Plant Runt* by I C Arthur and hia (ollaboratora 
(1920) 

Der Sthwarrrost by E liohinann, and H Ktimmer (1917) 
Further studies on Cereal Rust* in India by K l Mehta, 
The Oroal Rust* by K 8 Cheater, (1948) 
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W. F. GIAUQUE 

NOBEL LAUREATE IN CHEMISTRY hOR 1949 


THE recipient of the Nobel Prize m Chemistry this 
* year, Prof W P Giauque though by profession a 
chemist, being the Professor of Chomistrj m the I’m 
versity of California, is in practice much more a phvsi 
cist than a ohemist In fact his career is checkered by 
a variety of interests Like Prof Kapitza he started 
as an engineer but was attracted to G N Lewis famous 
Berkeley school and turned into a Physical Chemist 
and ultimately earned his fame bv his work in Isiw 
Temperature Magnetism It may however be nuu 
tioned that he remained faithful to chemistry by mvari 
ably publishing his papers in the Journal of the Amenmn 
( hetmcal Society 

His earlier work on the discovery of the isotopes oi 
oxygen though interesting by itself is very little kn iwn 
in comparison with his valuable works on Ixiw Ttnipi 
rature Physics, in particular his classical discovery of 
the possibility of producing temperatures below I K 
by the method of adiabetic demagm tisation which da 
ims i>erhaps the greatest public appeal After Onnts 
Kcesom and others had practically reache 1 the limit 
of human resources in attaining temperatures below 
1°K by utilising as much as possible of the entropy 
or the internal disorder still left in liquid helium it was 
almost simultaneously pointed out by Giauqui in 
America and Debye m Germany that temperature's as 
lower as about J2 nullt degree Ahsolute could lit 
reached bv utilising the disorder of the electronic mag 
netic moments of certain pararaagmtie salts A modi 
fication of the same method has led Simon and others 
to utilize the nuclear moments to generate tempera 
tures of the order of 10 • degree Kelvin In order to 
verify these predictions and pursue further his interest 
in low temperatures Giauquc in collaboration with 
Prof Goetz built up a cryogenic laboratory at the 
C aliform a University whioh was the first of its kmel in 
USA 1 he work of Giauque and Ins stude nts on th< 
paramagnetic salts at low temperature has furthri 
helped establishing the temperature seali In low 1 K 
on a sound thermodynamic basis His invention of 


carbon resistant thcrmomolc r for this range of l< mpe 
ratures m typical of the simplicity und ingenuity 
involved in his experimental techniques 



Prof VV t ( lautjiu 

From the theoretical point of yitw cyen uion/ 
instructive are his studies on the parnmugiiUii sus 
(iptibihty s| eeific heat and other pro( erties at extreme 
low temperatures and none the less wellknnwn an those 
on thermo and spectro i hemntrv All these works 
in the ultimate analysis gravitate round his attempts 
to arrive at a better unde rstandmg < f the laws of tlicr 
mudynamicH and their appluabilities at them extreme 
low temperature in which he has been eminently 
successful and the prcitont award wlui h lias < omc none 
too soon will be appreciated on all hands 

\ H 


Notes arvd Nevus 


ANNIVERSARY MEETING OF THE BOSE INSTITUTE 

The 32nd Anniversary mooting of the Bose Insti 
titute was celebrated on 30th November, 1040 under 
the presidentship of HE Dr K N Katju, Governor 
of West Bengal when Dr K C Mehta, Principal and 
Professor ofBotany, Agra College, Agra dehverd the 
Eleventh Aoharya Jagaduh Chandra Bose Memorial 
Lector* on ‘Control of Rust Epidemics of Wheat in 
India— a National Emergency’ which was illustrated 
with lantern slides and maps See p 263 


In presenting his report the Dim lor Dr D M 
Bose reviewed the principal events of tin past year 
He stated that to meet the increases! demand for adeh 
tional accommodation, the construction of a laboratory 
of floor space 5400 sq ft area above the Hall of the 
Institute has been undertaken at an estimated cost 
of Rs 1,00,000/ The Trustees of Sir J C Bose Trust 
have generously placed at the disposal of the Gny oriung 
Body of the Bose Institute a donation of Rs TO 000 
to bjs known as "Sir J C Bose Contribution towards 
the objects of the Institute and whioh the Governing 


8CHBN0B AND CULTtJBB 


272 


Vol. 15, No. 7 


Body has earmarked for the construction of the pro 
posed laboratory To meet the balance of the ooat 
of the construction the Government of West Bengal 
has been approached for a capital grant of an equal 
amount This total amount will not be sufficient 
to completely equip the laboratory a hope was expre 
ssed that other donations will be forthcoming for this 
purpose The Director outlined further the building 

K ram me of the Institute The Government of 
» have given a non recurring grant of Rs I 00 000/ 
for implementing some of the recommendations of 
the \ allarta Reviewing Committee which at the instance 
of the Central Govomment visited the Bose Institute 
during March 1948 This amount is being utilized 
for the purchase of necessary workshop machineries 
and scientific apparatus He announced that a grant 
of Its 60 000/ fir a three vears investigation on X ray 
irradiation on oil seeds with a view to obtaining new 
mutants with improved economic characters has 
been sanctioned by the Indian Oilseed Committee 
A grant of Rs 6 000/ has been received from the 
Burmah Oil Company (India Concessions) Ltd 
oil certain palac ibotanical investigations which 
may throw some additional light on the controversial 
topic of the Age of the Saline Series in the Salt 
Range Punjab Grants as received In prcvibus 
years from the BllAI C S 1 R I C J C and the 
Cotton Committee of West Bengal arc being c nti 
nued and the total amount received oxceeds the pro 
sent recurring grant of Rs 1 00 000 received from 
the Central Government 


In reviewing the research work of the Institute 
the Director mentioned that special importance is being 
given to the training of the younger research workers 
in modem technical methods like the use of high fre 
qucncy techniques of powerful source of ultrasomo 
vibration paper chromatography and of radioactive 
tracers He referred to an interesting result observed 
in January 1949 of an increase in cuHmic rav inten 
sity associated with an intense sunspot activity This 
phenomenon of rare occurrence is not expected to 
be observed at the low geomagnetic latitude of Calcutta 
He mentioned that a monograph will soon appear m 
the TranmcJuma of this Institute in which the Foun 
ders Plant Physiokgical investigations in relation 
to modem biological knowledge is reviewed In the year 
under review special attention was being given to the 
Founder s investigations on the responses in the living 
and the non living These have acquired a new signi 
fiounce due to the appearanoe during war and post-war 
periods of automatic machines which can open e g 
doors by means of photoelectric cells points gun to the 
place where a radar picks up an air plane or compute 
the solution of a differential equation These automata 
contain like animal organisms sense organs effector 
mechanism by which the sensory messages received 
are converted into effective actions and the equivalent 
of a nervous system These activities can very 
well be described in physiological terms Recently 
a common seienoe of communication and control m 
eluding both machines and living organisms is growing 


up for which the name Cybernetics has been coined 
by Wiener 

The claim of J C Bose with his pioneer studies 
of half a century ago on the common principles under 
lying responses m the living and the non living to be 
considered as precursor of Cybernetics was discussed 
by the Director He further mentioned that according 
to present ideas both in animals and m plants beha¬ 
viour is based upon a senes of inter related biochemical 
processes released and controlled by external stimula 
tion transformed into electno excitation in the receptor 
organs Certain chemical substances are active as 
mediators in these biochemical changes of which a 
theory has recently been worked out in the Institute 
in whoso biochemical laboratory one of these media 
tors rosjKinsible for the initiation of mechanical res 
ponsc in sensitive plants is being intensively studied 

Addressing the gathering Dr Katju said that 
scientific research in India should now be directed to 
wards a solution of the country s many problems 
particularly those relating to the provision of food 
shelter and clothing The people could only interest 
themselvos in the work of organizations like the Bose 
Institute if the latter could produce tangible results 
—not m the course of centuries but within a measurable 
period of time 

The Institutes work in connexion with plant 
breeding were of great importance today because as 
a result of partition greater emphasis had now to be 
laid on cotton and jute cultivation in India 

The Governor emphasized the need for more ex 
pernnental stations where the results of research work 
oould be thoroughly tested before being applied to every 
day use 

Paying his tributes to the memory of Acbarya 
Jagadish Chandra Bose His Excellency said the pioneer 
efforts of the founder of the Institute had helped to 
explore the myth that Indians were more efficient in 
metaphysical than in scientific research 

CONTROL OF WHEAT RUST A NATIONAL 
• EMERGENCY 

Flsewhere in this issue we have published the full 
text of Prof K C Mehta s Eleventh Acharya Jagadish 
Chandra Bose Memorial Lecture at the Bose Institute 
Calcutta on Novenber 30 last * On the liasis of ruling 
prices for wheat and barley India is losing annually 
Rs 20 croros through damage caused to these crops by 
rust epidemics Sometimes when the epidemic breaks 
out in serious form and is spread over large areas of the 
country the loss may reach the fantastio figure of 
Rs 40 and Rs 60 croree as happened in 1947 

In India black stem rust occurs everywhere and 
the brown is also fairly common whereas the yellow 
rust is not found m Peninsular India as it thrives only 
under comparatively cool conditions Black and yellow 
rusts also attack barley The heat that follows the 
harvest kills the uredospores of all the rusts in the 
plains, m general but in the hills they oversummer 
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at different altitude* on stubble volunteer wheat and 
out of season crops where grown Wind dissemma 
ted spores from the hills particularly those from Central 
Nepal in the North and the Nilgin and Palm lulls in 
the South are responsible each year for infection in 
the plains 

Year after year rust breaks out in Peninsular 
India 2 3 months earlier than m the northern plains 
Since last year legislation has been enacted to prt 
hibit sowing of wheat during summer months m Penin 
nular India and the result of the experiment would b« 
available by the end of February 1950 

Nothing is being done to control rust in the Tndo 
Gangetic plain and the central parts of the country 
For this purpose the best and the most inexpensive 
measure would be to replace wheat and barley in tin 
lulls and hilly tracts of the north and the central parts 
of the country by oats fit for human consumption 
Oats are not affected by anv of the wheat rusts 

Without prejudice to the cultivation of rust resis 
tant varieties when available or even of partially 
resistant wheats the above measures should considerably 
mitigate the huge loss as a result of c linunation c f n 
culum from the source t 1 the hills 


NCW VENTURE IN COALFIELD GEOLOGY 

It is encouraging that research workers in India 
are in close pacing with their colleagues abroad 1 lit 
recent attempts of Messrs A K Ghosh and J Sen 
to correlate a few coal seams with help of mioroH 
pores m coal in the disturbed eastern part of the 
ltamganj coal field is a pioneer venture 

The last few years have witnessed immense and 
diversified development of Micropaleobotany in I uropi 
and Amenoa by its application to the problems of stra 
tigraphy paleoecology paleogeography and phylo 
geny Thiessen s achievements in U 8 A and Ra s 
tnok s new ideas of correlating coal seams in U K 
have developed into thoroughly practical method 
Following these workers Messrs Ghosh and Sen have 
opened in India a now field of investigation on the eeo 
nomic possibilities of microfossils 

These authors have recovered innumerable types 
of new spore* wood fragments cuticles and tncertae 
structure from coal samples collected from the six 
seams on either Bide of Bonbishtopore—Mohisilla cross 
fault on the basis of which correlations are suggested 
between these seams 

A Pttyoeponte* microflora highly characteristic 
of all the seams examined and from rooks of remote 
part* of the Gondwanas, ha* been recognised as a 
contrast to the English Coal Measure microflora The 
preeenoe of different classes of plants m the coal forests 
of Raniganj and the climate prevailing during the 
growth of such vegetation have been discussed (See 
(Tran* Mm Geo Met Inst Ind 43 67 95 1948) 
It is now becoming increasingly evident that ex 
oept a few isolated attempts by the workers in the 
Calcutta University very little work has been done in 


India in this line (See Science «and Culture 14 510 
1949) Before his untimely death the Late Professor 
Birbal Sahni did much to establish the usefulness 
of microfossils as age and horizon markers of sedimen 
tary rocks other than coal and suggested a systematic 
survey of the paleobotany of Indian coal Onlv 
recently the Fuel Research Institute at Dhanbad has 
taken interest in this line Tho work is heavy and 
as such it ib desirable that workers m the Universities 
should have adequate facilities to work simultaneously 
and in collaboration with the Birbal Salmi Institute 
of Paleobotany the hud Research Institute and the 
Geological Survey of India 


MAGNETIC MOMENT OF THE PROTON 

The magnetic moment of the hydrogen nucleus 
or proton has been accurately determined in absolute 
units m the atomic physics laboratory at the National 
Bureau of Standards Whin combined with other 
data this work gives a precise absolute value for tho 
electron charge to mass ratio e m The gyro magnetic 
ratio of the proton from which the magnetic moment 
was obtained has been accurately determined by mea 
suring the magnetic field and radio frequenc> required 
for magnetic resonance absorption in a proton sample 
lhis is tho first precise determination of the proton 
moment in absolute unit all pnvious measurements 
approaching this precision have been made in terms of 
the relative values of other physical constants 

The new measurement provides an accurate secon 
dary standard for magnetic fields In the past labora 
tory measurements involving both magnetic and elec 
trie fields have been limited by the low accuracy of the 
magnetic measurements Now the situation is reversed 
and magnetic fields can be measured more accurately 
than electric This advance will be especially useful 
in the design and development of silentific and indus 
trial apparatus employing magnetic fields where it is 
important to know a< curately the special distribution 
of the field 

The nuclear resonance techniques developed in 
the course of this work can be applied to good advan 
tage wherever the strength of a magnetic field must 
be regulated 1 he problem of magnetic field regulation 
arises widely m the use of scientific apparatus such as 
cyclotrons mass spectfogrphs and beta ray spcctrome 
ters and in industrial equipment such as servomecha 
msms and electromagnets (Journal of the Franklin 
Institute Ootober 1949) 


POISONOUS EFFECT OF BERYLLIUM 

A new explanation of the mechanism of beryllium 
poisoning which may open the way to development 
of an effective treatment was offered at the American 
Chemical Society s national meeting 

Beryllium a hard, light weight metal used m the 
maaufiwture of fluorescent lights and in many other 
industrial applications has been found to interfere 
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with the body s use of sugar and other foods of the 
carboh\drate family* according to a report presented 
by l)r Kenneth b DuBois of the University of ( hicago 
loxicitv Labnrat >r\ Filtering the body chiefly 
through the respiratory trait in the form of dust 
berjIlium cause-e serious lung damage that persists 
an l grows progressively more severe and it can also 
produce bone (amir rickets and a general failure of 
metabolism 

BcrvIlium s industrial importance has increased 
greatly in recent years because of the highly valuable 
properties of its alloys particularly the copper berjl 
imm allo\s The c lances for exposure to beryllium 
dusts are fairly numerous in industry and may be en 
rountere I during virtually all stages of beryllium 
production 

Beryllium might interfere with chemical reactions 
essential for nirmal metabolism said Dr DuBois 
who alse foun l that beryllium interferes with carbohy 
(Irate metabolism \ rapid rise in blood sugar occurred 
after injeetie n of beryllium and a depletion of the ear 
Ixihydrate re'servt (glye gen) occurred In addition 
there was a striking alteration m some of the phospho 
rus eompoun Is e f tissues which are involved in carbo 
hydrate metnlxilism Phosphocrcatme which is an 
important einipoun l for the energy yielding reactions 
of tissues was depleted and t ere was a marked shift ill 
the rati > of organic to in irganic phosphorus resulting 
fnm a breakdown of organic phosphe rus compounds 

In an investigation of the specific manner in which 
beryllium produces the above mentioned effects it was 
foun 1 that it competes with calcium and magnesium 
both of which are necessary for the breakdown of car 
bohydrate Beryllium appears to combine with the 
same eompoun Is in the cell as do calcium and magne¬ 
sium but cannit perform the biological functions of 
these metals an 1 therefore blocks the sequence of nor 
mal ihemical cunts in the cell 


SODIUM TR1TLUOROACETATE 

A now fluorine compound sodium trifluoroacetate 
( FjfOONa ih now available in pilot plant quantities 
in USA for appraisal by the chemical industry It 
is a white odourless non corrosive and free flowing 
powder The new salt is non toxic and is very stable 
up to flXUC It is resistant to hydrolysis and is not 
attacked by aqueous alkali at the boiling point The 
commercial grade of sodium trifluoroacetate usually 
has a purity of 98 99 per cent the most common impuri 
ties being sodium chloride carbonate and sulphate 
and traces of moisture The salt is freely soluble in 
water at room temperatures fairly soluble in ethyl 
and methyl alcohols and also methyl ethyl ketone 
slightly soluble in ether but insoluble in benzene 
carbon tetrachloride and perehloroethylene Promi 
nent among its reactions is its conversion to ethyl tri 
fluoroaoetate by treatment with ethvl alcohol and sul 
phunoaeid 'Hus ester can then be reacted with ammo 
nia to form trifluoroaoetamide 


The physical and ohemioal properties of the salt 
suggest its use as an intermediate in the preparation' 
of herbicides insecticides and dyestuffs and as a eon 
elensing agent I he chief value lies in its readiness of 
conversion to trifluoroaoetic acid which is the starting 
off point for a number of important reactions This 
aud is as highly ionised as hydrochloric acid It fumes 
in moist air and its azeotrope with water boils at 
10 r > ST and < nntains 79 4 per oent tnfluoroacetio acid 
(The Chemical Age October 29 194ft) 


A NrW PLASTIC FOR INDUSTRY 

A polymer of tnfluoroehloroethylene now produ 
ced commercially in the USA appears to offer nnpor 
tant advantages over polvtetrafluoroethylene as a ma 
terial for fabricating parts of chemical plants Buch 
as valve sets valve packings pump packings and 
diaphragms chemical pipe tubing anel gaskets as 
protective coatings on chemical processing equip 
ment and containers and as collapsible bags for the 
storage of liquid fuels including fuming nitric acid 

The now polymer has a high resistance to chemical 
attack No effect has been observed after prolongeel 
exposure to concentrated sulphuric hydrofluoric and 
hydrochloric acids to strong eauRtie to fuming ni 
trie acid aqua regia and other vigorous oxidising 
agents It is equally resistant to most organic solvents 
but is slightly swelled and plasticised by highly halo 
genated materials and some aromatics The plas 
tie is currently supplied in three different grades re 
presenting tl ret different molecular weights 

It has bee n shown by extensive experimental work 
that this plastic can be moulded by compression in 
jection transfer and extrusion methods with conven 
tional equipment The plastic can also be machined 
easily and the head sealed The plastic is remarkably 
amenable to heat treatment thus it may be made re 
latively sc ft and resilient resembling a plasticised 
material or harder and less yielding without expen 
sivc processing The new fluorine polymer can be 
made transparent or translucent to visible light as 
des red Tt is also sufficiently transparent to longer 
wave lengths for use as a window material in the infra 
red region 

Rapid cooling or quenching of the plastic moul 
ded material through 400° to ‘100°F temperature range 
produces both transparency and flexibility proper 
tionate to the rate of cooling Quenched 1/16 in 
sheet is almost perfectly transparent while 1/8 in 
sheet has slight blue haze This is due to light seat 
tenng by crystallites and is a condition that becomes 
progressively more apparent in thicker sections from 
which transmitted light has a notioeably yellow or 
pink colour 

Polymers of tnfluoroehloroethylene do not pos¬ 
sess verv outstanding resistance to heat and as an 
average the temperature range is from —320°F 
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to 375°F So far it has found its mam uses in the elec 
tnoal industry as insulation and wire coating and 
condenser foil for applications under oorrosive condi 
turns at extended temperature ranges m motors, trans 
formers, control instruments etc (The Chemical Age 
October, 29, 1949) 


CHLORDANE REPLACES DDT 

That the insecticide chlordanc is more dangerous 
than DDT to warm blooded animals, was indicated m 
a recent report of the American Chemical Society 

Although the single dose of orally administered 
chlordane necessary to kill a laboratory rat or rabbit 
was about the same as a lethal dose of DDT, chlordanc 
proved to be the doadher chronic poison EF htohl 
man and Maurice I Smith of the National Institute 
of Health, Bethosda, Maryland stated 

Post mortema on rabbits killod by chronic chlor 
dane poisoning revealed that the liver and ktdne\s 
had degenerated, the report said, whereas in acute 
poisoning the most characteristic signs were flooding 
of the lungs with fluid and inflammation of the intes 
tines The powerful sedatives sodium amytal and 
sodium pentothal, afford “a considerable degree oi 
protection against large doses of chlordane given m 
travenously by hypodermic injection, it was noted 
Chemical analysis of the urine of rabbits receiving small 
oral doses of chlordane daily revealed that significant 
amounts of the msocticidc are linked with other organic 
chemicals and then excreted, the chemiBts reported 
explaining that this analysis ‘may be used as an aid 
in the diagnosis of chlordane poisoning and in the 
prevention of poisoning under continued exposure 


CALIBRATION OF PHOTOGRAPHIC LFNS 
MARKINGS 

In the course of an experimental study of errors 
m the speed markings of photographic lenses 
scientists in the optical instruments laboratory of the 
National Bureau of Standards have devised a conve 
nient graphic method for converting each of these mar 
kings for a given lens to the correspondmg ‘effective 
F number,’ —an F number corrected for light losses 
within the lens In this way it is possible to calibrate 
a lens so that losses of light from absorption, reflec 
tion, and scattering within the lens are taken into ac 
count, and a more Accurate control of the amount 
of hght admitted to the exposed film is obtained 

The method now in use for speed marking of len 
see ib baaed, entirely on the ratio of tl e equivalent focal 
length of the lens to the diameter of the aperture 
This ratio—known as the F number—gives no con 
sideration to the great differences in the useful light 
transmitted by various lenses 

The Bureau has also develqped a method of test¬ 
ing the marked diaphragm openings bo that valuoe 
that entirely compensate for differences in transmiB 
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sion can be obtained and applied to the scale of F num. 
ben on a photographic lens In this system the mar 
kings, known os effective F numbers or t numbers, 
are obtained by moans of a photoelectric cell and a 
relatively simple photometric procedure in which 
the diaphragm of the lens to bo calibrated Is adjusted 
to transmit the same amount of hght as a similarly 
placed opening of standard size The standard open 
mg corresponds to an ideal lens of a given aperture 
ratio, in wlmh incident light is wholly transmitted 
A complete calibration is obtained by the use of a se 
ries of openings of graduated size corresponding to 
various aperture ratio values (Journal of The Frank 
lin Inutitiite October, 1949 ) 


BOTANICAL SURVEY OF INDIA 
Report of the Botanical Survey of India for tho 
year 1947 4H just published will no doubt indicate 
that the affairs of this Survey were not being attended 
to in the right waj No blame attaches to tho officers 
of this Survey os the Sumy in fact exists m name only 
with one officer maintained by the Government of India 
at its headquarters at Hibpur and now superannuated 
and another officer who is in charge of the Industrial 
Section of the Indian Museum The entire Royal 
Botanic Gardens anil its Herbarium at Sibpur have 
been maintained by the Government of Bengal for 
tho benefit of the whole of India now for more than 
a century and a half Repeated endeavours in the past 
to develop tho Survey failed And the last attempt 
to revive it was m connection with the post-war 
plans of the Government of India The Report of 
the Botanical Survey referred to above says that bota 
msts were admitted to be trained for the survey work 
of India s unknown flora Unfortunately, a later 
decision bj tho Gmirnmcnt to suspend the expansion 
of the Survey have li d these trained men to seek jobs 
elsewhere resulting to a waste of scientific manpower 
trained by a National Government* As in the case 
of India s Geology India s Botany is also meagrely 
known It is all the more distressing when one notes 
that botanists from far and distant countries are cons 
tantly hunting for Indian plants and we are yet un 
concerned over the matter I he Survey should begin 
to work at once for the future benefit of India’s science 
and industry Lho activities of this Survey which 
is now confined to carrying out the routine work and 
for minor Survey work with its limited resources de 
Borve oommendabJo encouragement by the Govern 
ment and the public We had occasion to write on 
this subject earlier and stressed the urgency and lm 
portance of the Survey of the flora of India (See 
Science and Culture, 11 1945,105,109, 14 393 ) 

FOOD AND PEOPLE 

A symposium on Focal and People ’ was held 
under the auspices c f the Botanical Society of Bengal 
at the Bose Institute, Calcutta on December 10 last 
and the different aspects of the problem of food and 
population in India with special reference to West 
Bengal were discussed by tne speakers 
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Inaugurating the symposium 8j Prafulla Chandra 
Sen Food and Agriculture Mmistor West Bengal 
said that the food problem of thi province should be 
fought on throe fronts namely through increasing 
production changing the food habit of the people 
through propaganda and demonstration and intro 
duction of subsidiary foods 

Sj Sen said that afforestation must go hand in 
hand with reclamation of waste land Stressing the 
need for propaganda for changing the food habit of 
the people Nj Sen said that Government were thinking 
of opening model canteens where balanced dishes would 
be served with staple as will as subsidiarc foodstuff 
He added that considering the food value of products 
oompost manure was perhaps preftrabie tf chemical 
fertilizers 

Dr S L H ira Director /cm logical Survey of 
India said that the problem of food had been accen 
tuated because the intelligentsia hod come away from 
the land An avtrage fisherman m the western coast 
of America had a higher income and standard of living 
than a professc r The cxjierts in this country were 
not practical men h ood pre blcm w as not the pro 
blem of Government offices it w as the problem of the 
field I et some patriotic young men go to villages 
and till the soil he suggested The problem could 
be tackled that wa\ only 

Sj I Chatterjee lately Assistant Agricultural Com 
missioncr Government of India said that the process 
of cooking rice in West Bengal resulted in a huge Joss 
which worked out at about Rs lf> for every Rs 100 
worth of rice If the milling process could be impro 
ved washing and throwing off of the rice water could 
altogether be avoided he stressed 

Sj J P Bhattacharjee Economist Vunm Bharalt 
said that the ten per cent deficit in food proefuotion 
which Government of India was trying to wipe 
out by 1951 was not static The deficit would increase 
with the merease in population Problem of food 
woulrl never bo solved until they could solve the dyna 
mio problem of population Not only the food resour 
ces of the country should be jiooled together the 
population should be planned as well 

Dr Pumendu Bose Lecturer m Statistics Calcutta 
University said the amount of food deficit in the pro 
vinco was almost the same today as was in the pre 
war period Inflation alone could not justify the pre 
sent high prices of rice in the province 

Dr A C Ukil Editor 8CIENCF AND CULTURE 
Baid that tho shortage of 10 per cent m cereals 
did not mean that the total food shortage in tho 
oountry was 10 per cent The authorities were 
not taking into account the food requirements 
of the physique m calculating this deficit because they 
had hardly a food policy Food grown through the 
mumfioenoe of Nature must be supplemented by food 
produced in laboratories he suggested 

Dr T J Job Fisheries Development Officer 
Government of India said that there was more food 
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m water than m land and added that aquiculture must 
be developed'along with agriculture 

Dr A K Dutta Soil Erosion Officer, Damodar 
\ alley Corporation stressed the need for hamesBing 
research results to the actual augmentation of food 
production 

8j Jnananjan Noogy Editor The. Manufacturer 
said that there was no dearth of available land even 
m truncated West Bengal The rural areas could still 
take in aliout 25 lakhs of people He suggested fish cul 
ture m paddy fields for increasing the yield of paddy 

Dr K Biswas Superintendent Royal Botanic 
Garden Sibpur who presided referred to the problem 
of maldistribution of cereals and other products and 
suggested that regional distribution if possible die 
trict by district making each district self supporting 
as far as practicable might solve the problem of mal 
distribution and wastage, to a certain extent There 
was really shortage of man power for future prosperity 
of India ho said Dr Biswas added that they were 
cultivating fallow lands rather aimlessly without pre 
vious flonstic analysis or field survey of the flora of 
the particular region Very little record was also being 
kept of the areas now being denuded of its original 
vegetation and being cultivated for highly domesti 
cated cereals 

Among others Sj F A R Benerji Dr H 0 
Choudhun Dr P Nandi Prof P C Sarbadhikari 
Prof 8 P Chatterjee and Prof P K ben Gupta 
sjioke at the symposium 

Farlicr Sri S N Sen Editor Science anti 
Cl lturf and until recently on the staff at the 
UNESCO headquarters at Pans presented the Unesco h 
viewpoint in sponsoring these symposia He said the 
Unkhco believed that a rightly directed educational 
campaign could considerably help bv contributing to 
constructive public thinking 

NFW NEOPRENE RUBBER 

A new typo of neoprene synthetio rubber has been 
produced in the organic chemicals department of E I 
du Pont do Nemours & Co Inc With the new poly 
mer designated neoprene Type W it is now possible 
to produce vibration dampening devices which not 
only arc highly resistant to oils heat grease and sun 
light but also exhibit ns low permanent deformation 
ns those made of natural rubber 

Chemically similar to previous neoprenes its mole 
oular structure bos been modified in such a way that 
its mechanical properties are now more nearly like 
those of natural rubber Moreover the stability of 
this new polymer in the raw state is said to be supe- 
nor It can be fabncated over a wider range of tern* 
pe rat urns than that of previous types of neoprene, 
and shows much less tendency to stick to the milling 
rolls during processing operations In addition to low 
permanent deformation, neoprene Type W also has 
a low modulus Brighter and more attractive colours 
ore possible with this new type of neoprene (Ght* 
mum and Engineering News, October 17 1949) 
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ATOMIC ENERGY LITERATURE 

An International Bibliography on Atomic Fner 
gy has been prepared by the A EC Group of the De 
partment of Security Council Affairs of the United 
Nations Secretariat The two volumes will eonsti 
tute the first attempt to provide a comprehensive 
international bibliography on atomic energy Vol 
1 is obtainable from Columbia l niversity Press New 
York NY at 60 cents a copv Vol 11 is now being 
printed and will be available m a month 


POPULATION STUDY IN INDIA 
The Government of India have agreed to a propt 
sal of the United Nations to sponsor a joint study of 
the relationships between the social economic an 1 
population changes m India 

The study will be conducted bv a team of U N 
exports in collaboration with the Indian Health Home 
and Labour departments In the initial stages it will 
comprise investigations on fertility mortality and rate 
of population growth amongst various classes of people 
in India the extent causes and characteristics c t 
inter regional and inter provincial migrations and 
economic development bv better utilization of human 
and natural resources of the country 


RAJASTHAN ACADEMY OF SCIENCES 
Iho Rajasthan Academy of Sciences was maiigu 
rated in Pilani on 27th November 1041) by the Hon blc 
Hhri Siddharaj Daddha Minister for Industries and 
Commerce Rajasthan The Academy has lieen started 
to uphold the cause and progress < f science both pure 
and applied in Rajasthan It shall in due course pub 
hsh a Journal including articles of original reseanh 
At a meeting of the Foundation Fellows of the 
Academy Shri M L Schroff was elected President 
of the Aoademy for 1040 50 Dr B N Mulay Vice 


President and Shri K B Raniaohandran Department 
of Botany Birla College Pilani Secretary 


ANNOUNCEMENTS 

l)r T M Harris Professor cf Botany University 
(f Reading U K has joined the Birbal bahm Insti 
tutc of Paleo botany I ucknow as Adviser 

Sri Amal Home Director of Publicity Govern 
ment of West Bengal retired from the Calcutta Cor 
poration on November 0 last where he served as 
Founder Editor of the Calcutta Municipal Gazette 
since 1024 Sri Home was able to sot up a well defined 
sphere in the extensive field of Indian Journalism 
and today every other city or town jkisscsscb a civic 
journal 

Applications arc invited for the Edward A Deeds 
Fellowship in University ft liege Dundee for researoh 
in Fngineenng Metallurgy ( henustry Physics Mathe 
matical Physics or anj cognate subject The Fellow 
Bhip (which is open to persons of either sex) is of the 
value of 1 750 to £ 10 >0 per annum and is tenable for 
three \ears The Fellow will have the status of a Urn 
versity Lecturer 

Apphcatun slnuli roach the Secretary I niversity 
( ollege Dundee from whom further particulars may 
be obtame 1 not later than list March 1960 


Fit HAT A 

lho following references may kindly be read after 
the article on Physical Methods of lesting Jute Fibre 
by Dr K R ben appearing in pp 210 216 of the De 
comber 1949 issue 

I K K Hen T to 13 Hot n In i un (cntral J ite (. oinmittoe 
Septembor 1947 

K R Sex 4 gr culture nd / restock t 1 Jnd a, 1911 

3 H Na\knl & K R Son J Tejl Inst Trans l)W 

4 K R Sin* N Alu ul J Text Inst Trans lit V 
K R Hen & N Ahmad lnd Text Jour 1930 

0 K R Sen 8 lawns & Cuit bk October 1047 


LETTERS TO THE EDITOR 

[1 he Editors are not responsible for the views expressed in the letters ] 


INDUSTRIAL WASTES DISPOSAL-TREATMENT 
AND UTILISATION OF TEXTILE WASTES 
The problem of disposal of industrial wastes is 
assuming an increasing importance in India Parti 
eulariy with the industrialization of the country and 
the concomitant improvement in sanitary conditions 
the urgency for the standardization of methods for 
safe disposal of these wastes with reference to Indian 
conditions cannot be over estimated' In other in 
dustrially advanced countries not only has consider 
able research been done m these directions but stnu 


gent regulations are also laid down by the State and 
observed by the industries in regard to the quality of 
the effluents they discharge necessitating proper treat¬ 
ment before the wastes are let into the sewers water 
ways or even into the sea Occasionally valuable 
materials are recovered from such wastes but generally 
the cost of treatment of effluents from any trade is 
reckoned as part of the cost of manufacture of goods 
In our country the largest industry is the 1 extile 
Industry and it discharges millions of gallons of fluid 
wastes every day These wastes contain caustic a] 
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kali alkali carbonates and bicarbonates from kier 
boiling and mercen 2 ation operation and are highly 
alkaline the pH generally lieing between 8 and 11 
They also contain large amounts of putrescible and 
non putrescible organic matter—degradation products 
of cotton fibre—parth in suspension and partly in ool 
loidal and true solution A considerable amount of 
ohlondes from bleaching sulphates from souring and 
unused dyestuffs from the dyeing operations are added 
to those The mixed wastes have a fairly lugh pol 
lution i fleet as measured by their oxygen consuming 
capacity The necessity for their treatment and safe 
disposal is obvious especially in inland towns of Tndia 
like Ahmedabad where there is a large concentration 
of textile nulls 

In other countries these wastes arc treated purely 
from a disposal jioint of view Methods obtaining there 
include segregation of weak wastes frnn strong ones 
equalization to help mutual precipitation of chemicals 
present aeration and sedimentation Besides these 
treatments almost all wastes are treated with cliemi 
cals like alum ferrous or ferric sulpliati to reduce the 
alkalinity While chemical treatments art meat iinivei 
Bal certain types of filters similar to triekling filters of 
sewage arc employed particularly in Fngland General 
1} coke breeze or coal ash is list rl in beds approxima 
tcly 4 ft deep These different methods of treatment 
current in other countries arc discussed by Hoover 1 

A simple and du up method of treatment and uti 
lization of these textile wastes worked out bv tbi an 
thors and adapted 011 a large wait at Ahmedabad is 
earned out m three stages 

The first stage is the treatment of tin wastes 
with gypsum a chemical easily and lot ally availablt 
The wastes from tho different operations m the textile 
mill collect in a sum pit when they are allowed to mix 
and mutually react (equalize) e g thi ai id wastes 
partly neutralize the alkaline waters and tho calcium 
chloride present neutralizes Borne of the alkali carbo 
nates to form calcium carbonate The composite mix 
ture of wastes is then pumped into reaction tanks 
treated with gypsum powder aerated for half an hour 
settled for three hours and the effluent discharged into 
the nservoir from where it is pumped into tlu sowers 

It has been found that about 4 cwts of gypsum 
per 100 000 gallons of wastes are metssary and ade 
quate Gypsum is available in the locality at about 
Ks 20/ per ton and so tho cost of the chemical alone 
for treatment would come to about Rs 4/ per 100 000 
gallons The gypsum reacts with the alkali carbo 
nate in tho wastes forming calcium carbonate How 
ever smoe a considerable portion of the alkali exists 
as an unstable mixture of hydroxide and bicarbonate 
and ib slowly converted mto carbonate there is only 
a slight amount of sludge formed The remaining 
amount of gypsum present serves, (») to react later with 
the alkali present when it is converted into carbonate 
and (ti) to protect the cement pipe lines through which 
the wastes have to flow agaiust oorrosion by the al 
kali in solution During the reaction with gypsum 
there is a reduction in the alkalinity of the wastes as 
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also in their oxygen oonsunung capacity as the preci¬ 
pitated calcium carbonate carries down with it some 
organic matter (Table I) 

Table I 

Treatment with Gypsum Batches or 30 000 Gallons Or 
Wastes Treated witu 100 lbs or Gypsum Powder 


op N/100 acid for 
100 cc 

- — Ca in Oxygen 

No Description pH alka M O alka solution alia, in 3 
unity Imity minutes 

ppm 


1 Original 
Treated 


UK 0 tt 38 

50 6 0 29 


Original 06 07 0 4 47 

Treated 44 86 8 2 40 


The sludge formed in the reaction tank is removed 
to a sludge well and dewatered on a sand bed The 
clear effluent is pumped into the sewers and goes to the 
pumping station along with the domestic sewage 

Here the second phase of treatment occurs 
on admixture of sewage with the treated effluent in 
tho ratio of 2 1 There is a further reduction in the 
alkalinitv of the wastes duo to dilution and to the 
presence of acidic gases m sewage Tt has been shown 
that no sludge or gas is likely to bo formed in the brief 
period during which the mixture is conducted through 
the pipe lines to tho farm It has also been found 
that tho mixture progressively loses its alkalinity and 
becomes neutral in 12 36 hours Some typical results 
are given in tables 11(a) and 11(b) below 

Table II (a) 

Reduction in Alkalinity on Mixing Textile Wastes 

WITH NeWAO* 


Nc 


PC N/100 aiul per 
10ft ci 

Description pli alkali MO alka 
mly Unity 

Sewage only Nil 00 

Textile waete 40 108 

Sewage t w 4 1 2 0 74 

.. ,2 1 7 8 81 


cal ulated pH alk 
pH alka reduction 
Unity % 


8 0 70 0 

13 3 11 0 


2 Sewage only Nil 74 

Textile waste 23 02 

Sewage t w 4 1 Nil 61 

, , 2 1 3 4 64 


4 6 100 

7 2 00 8 


That the normal oxidation changes occurring 
in sewage are not interfered with by its admixture with 
the treated textile effluents (in the proportion indi 
cated) has also been confirmed by a senes of expen 
mente Further these wastes act as a useful diluent 
to sewage 

In the third and final stage of treatment the 
mixture is applied to land for raising of crops On 



January, 1950 


LETTERS TO THE EDITOR 


279 


RjcDVcncm m Alkaiinity or Skwaok Tbxtu-k Wast* 
Mtctubx on Standino with Tihk 


Will, therefore, be vertical « plane Another point 
0 which ib the centre of curvature of the lower surtaee 
of the lens, has also got a reotilmear locus ox parallel 
to the x axis at a distance equal to R 


Phenolphthalein alkalinity N/I0»1 atid 
description per 100 cc of mixture: 

Calou 0 hra 4 hr» 8 lire 2* 


i (towage t w 2 1 7 7 


application to land whatevor small quantity of alkali 
is present in solution is precipitated as the inocuioua 
calcium carbonate by the gypsum present in solution 
That no harmful residual effects need be apprehended 
on continued application to soil and that cropB can 
be raised on this mixture just as satisfactorily as on 
similar sewage tap water mixtures has not only been 
shown by pot experiments but also confirmed on a 
large scale by growing sugarcane on these mixtures 
for three years at Ahmodabad 

So far 10 out of tho 70 mills have installed purl 
fication plants and adapted the treatment at Ahmeda 
bad and ovor a million gallons of textile wastes arc 
being treated daily 

The authors hero wish to record their grateful 
thanks to the Council of Scientific and Industrial 
Research under whose auspices, these investigations 
hate been earned out during the last four years 

8 B ALAS UNI) AKA M 
V hUBKAHMANYAN 

Department of Biochemistry, 

Indian Institute of Soienee, 

Bangalore, 8 3 1949 

• Fowler O J 8 ub*< s and Cc ltuhs 9 363 1M4 

• Hoover C R Ind da hng them 31 1752 1»7B 

OSCILLATIONS OF A CONVEX LENS ON A PLANE 
SMOOTH SURFACF 

In connection with a new method of observing 
Lissajous’ figures the author' made use of small osci 
Hataons of a thick bi convex lens on a plane smooth 
surface In the present communication the rocking 
motion of the lens is shewn to be periodic, but not nc 
cessanly always simple harmonic 

Let an equi oonvex lens whose both spherical 
surfaces have the radius R, be placed on smooth hon 
eontal xu plane, the point of contact P of the lens with 
it be taken as tho origin and z axis be drawn vertically 
upwards, so that when the lens is at rest its centre ot 
gravity G baa the coordinates (0, Oj h) 

A moderate tap on the edge may be used totransfer 
the energy E to the lens, which.sets it rocking from side 
to side Let the locus of toe point P, which is a strai 
ght line, bp token as * Tb® P lan ® °* rocKlDR 



x = HO a ''in'? 


(») 


z R a Cos# J 

where a = R — M GO — GiOJ 

In an instantaneous displaced position of the Ions 
lot the point of contact be Pj and let the centre of 
gravity of the lens lie at O, on the cusp of^thc 'trochoid 
let the moment of inertia of the Ions abou-the, iitt 
tantaneous axis of rotation which passes through P x 
be I f 

Then by principle of conservation of energy 
neglecting the l.*aes due to friction and air damping 
etc , wo have the equation 

11 o s .p „ (| cos'?) mg V W 

where » is the mass of the lens and g tho aeu leration 
due to gravity 

N« w I - m[k* + G.Pj*) 

Using equation (l) to get G! P^*, ve lmvt 

I sz m(k * P«* t- R* - H cosfi) (1) 

where k .s tho radius of gyration of the lens about axis 
through G parallel to the instantaneous axis of rota 
tion, and is given by 

(~+ Jcos a+ ~ ^ ccs»a + JJ ees^a ) 

/ ^ - COB a + g COB 3 a| 

v4) 

where a js the senuvertical angle of the cone eubten- 


k* - R* 
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dod by the periphery of the lens at the point 0, the 
centre of curvature of the spherical surface 
Writing A - t* + o* + R* (5) 

and putting the value of I from equation (3) in ©qua- 
tion (2) we have 

|(A - 2a R cosfl) 0 * + (I - oos 0)ag = ^ (2 ) 

which on differentiation yields, 

(A — 2a It (sohO) + bin# #'* |-ag bin 0 —0 (6) 

This general differential equation of the nicking 
motion of the lens does not yield a periodic solution 
m all cases but relevant solutions corresponding to 
certain practical cases may however be obtained 

If we onsider the oscillations of small amplitu 
dos then the position of G is always very nearly at 
the bottom of tho cusp and we may put O as vanishing 
angle Therefore, using the approximation equation 
(6) reduces to 


Putting the general solution explicitly in terms of 
d we have therefore, 

6 ^ 9 ~ % [8jn w,it + ft + 8m (- vy + *)1 

i e , s Vv » _ 0 oos y/fil (12) 

where 1) stands for 2 \ e bin <f> 

/* 

From the above equation we note that the funo 
y/v a 

tion r is periodic and it has the same period as 
given by equation (10) in the previous case A justi 
□able linear solution from the ioganthmio one »e (12) 
can be obtained in tho case of the lens under consi 
deration for which v will be generally of the order 
of one In view of the vanishing magnitude of 0 for 
small oscillations the product Vv 0 will be much less 
than one and therefore. 


(A - 2oR) 8 f- a It 0» 0+ ag 0 0 (7) 

Care (») As a first approximation we may neg 
loot the second term in equation (7) in view of $ * and 
then we have the equation 


0 + 


A—2«U 


8 


0 


(») 


e V ' v 0 = I + -v/vfl (1 i ) 

with sufficient degree of accuracy From (12) and 
(H) we have 

• ”, V,- " 4 > 


which represents S H M with tho well known solution 


which again shows the motion to be simple harmonic 
with the same period as given by equation (10) 


0 B sin (\//d 4 X) (9) 

whore tho constants B and X are determined by boun 
dry conditions and ft stands for ^ 

Using equation (5) Period is given by 


T 


Jr 

V/t 


r 

(R -h)g 


(10) 


Care (»») Now retaining the term in #* in oqua 
tion (7) it may be written as 

8 4 *- 0* 0 4 - ft #_0 ( 11 ) 

where v - oR/(A - 2aR) and ft = ag /(A — 2oR), 
both being positive 

This on solution gives, 


Sin 1 yjft e ^ ± * 4- j 

where fuid c are constants 


V L Tauckab 

Department of Physics, 

Dungar College 
Bikaner 1 8 1949 

' Talekar \ L Su A«i> 1 vvr J3 118, 1947 

y 

THE CHROMOSOME NUMBER AND THE DEVELOP 
MENT OF THE EMBRYO-SAC IN CROTALARIA 
INTERMEDIA KOTSCHY 

Tho archesporium is hypodermal in origin and di 
fferontiates in the second layer of the micellar tissue 
as a polygonal cell of large dimensions with thicker 
and denser cytoplasm and relatively large nucleus 
and is not always strictly confined to a single cell Of¬ 
tentimes, two to four such archesponal cells, lying 
side by side, have been observed, though Samal* ob¬ 
serves in Crotalarta juncm a single archesponal cell 
differentiating in the third layer of the nuoellus, which 
directly functions as a MMC or outs off a parietal 
oell before doing so In this Tropical African species 
it has been observed that no parietal cell is cut off 
and the archeeponum acts and functions directly as 
the megaspore p? other cell, 
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The MMC undergoes a period of rest during 
which it is pushed inwards by penohnal divisions of 
the outer nuoellar tissues As a result it is observed 
in the 4th or fith layer of the nuoellus during the he 
terotypio division In its resting stage the nucleus 
contains one conspicuous nucleolus embedded in the 
chromatin network The general cytoplasm is much 
vacuolated containing 3 or 4 bigger vacuoles in addi 
tion to numerous smaller ones On completing the re 
duction division a cell plate is formed near about the 
central region of the cell Oftentimes the lower dyad 
is a little bigger The second divisions do not follow 
generally simultaneously in both the cells the upper 
earlier than the lower resulting in the formation of a 
tetrad of megaspores The homotypic spindles do not 
he parallel to the long axis of the ovule nor at right 
angles to each other After completion of the divi 
sions and the proper development and growth of the 
respective spores an oblique T —shaped tetrad is 
organised as in C juncea 1 The four megaspores 
thus formed differ in size and shape The middle 
pair are the smallest tho uppermost intermediate 
and the lowest (the chalaeal) the largest of all Later 
on the upper three megaspores show various types 
of contraction leading to the ultimate degeneration 



Fig 1 Eight nucleate stage of the embryo sac x 900 
Fig 2 Haploid chromosome number from the p m cell 
X 2400 

while the ohalazal one alone develops and functions 
These three upper cells after complete degeneration 
and disintegration are observed as dark staining 


shapeless masses covering and capping the functional 
one 

The active megaspore gradually enlarges and elon 
gates considerably in size It ib somewhat pointed 
at the basal end and broad at the apex Its nucleus 
does not divide until the cell increases 2 3 times in 
volume and crushes the adjacent nucellar tissues 
which ultimately degenerate The cell is much vacuo 
lated and its nucleus is observed in the centre After 
wards the nucleus of the fully developed enlarged me 
gaspore divides into two daughter nuclei near about 
the centre These two daughter nuclei move and 
migrate towards the opposite poles being inter con 
neeted by the surrounding cytoplasm (i e strands) 
and the 2 nucleate sac is filled with numerous vacuo 
les some big and many small These two nuclei agam 
divide to form the 4 nucleate stage whore the central 
vacuole becomes very much prominent These four 
nuclei again divide simultaneously to reach the eight 
nucleate Btage of the embryo sac (Fig 1) the quartet 
being observed at each pole with a central vacuole 
much bigger The micropylar end enlarges greatly 
and becomes broader 

There is only one row of ovules on the marginal 
placenta of the superior monoearpellary ovary and 
their numbers vary from 11 to 14 though Oliver 1 
says it to be 20 30 seeded from his materials collected 
in*Tropical Africa The ovule is anatropous and biteg 
mio as in trotalana juncea* 

The haploid chromosome number as observed 
in the P M cells is 8 (Fig 2) 

The development of the female gametophyte is 
of monospono eight nucleate (Normal) type as obser 
ved by Carnal* Fuller details of the cytology of the 
plant will be published elsewhere 

The writers take the opportunity of sincerely 
thanking Dr 8 K Mukherjee Curator of the Her 
barium Royal Botanic Garden Sibpur (almtta for 
supplying them with the information regarding tho 
systematica of the plant 

A K Paul 
R M Datta 

Jute Agricultural Research Institute 
Raikes House 
Hooghly 19 1949 

• Oliver F Flora of Tropical Africa 2 37 IB'l 
> Hemal K K The development of the en bryo ear ami em 
fcryo in Crotaiar n juncta L Jr 2nd Bot 8oc IS 19 31 
1930 

A NOTE ON THE BIONOMICS OF LEPWOCEPHALVS 
THERMALIS (CUV AND VAL )« 

This small loach occurs in all freshwaters of the 
Madras province It prefers to remain partly or fully 
buned m loose silt and fine vegetable sediments of 
gently flowing waters which are alkaline with pH as 
high as 8 4fi It grows to a maximum size ot 70 mm 

*Bead before the Zoology A Entomology section of the 
36th swelnn of the Indian Science Coagrees 1949 and coounii 
nlcated with the kind permamoo of the Director of Industries 
and Commerce Madrae 
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The fish feeds mostly on bine green and green 
algao and on diatoms The following ib the full corn 
position in percentage of volume of the food of 250 
specimens examined 

MyxOphyckar ( 30%)— Mrfvmopedui Nouter Otcillaloria 
Spirit! na 

Chl u jphy kak (40%) (haelophora Vladophom Clot 

trr m (oumanum Dttmtdtum Micro tpora Otdo 
l/on urn Spirogyra l lothrix 

Ba iuabikar ( 20%) Achnanthe* Amphora, CyclouUa 
(ymhrllu Dtatoma Fragtllana Oytongmn Nameulo 
A t echia l nn liana Stauroneu Svr rrUa Synedra 
7 at rllarut 

Protozoa ( 1%) Carchwum I orheetla 
( h htacka ( 2%) AlonrUa 1) aptomiu Cypniopm* 

K< TIPRRA ( %) Hpilot nn J trrodina 

Mihckllankoi » Itkmh (fl%) mnd grains and debris 


baskets for consumption Derafuyagala* behaved the 
species to have a partiality for mosquito larvae but 
Prashad and Hora* have doubted its utility as a larvi 
cide Both under laboratory and field conditions 
I have not observed the fish f feeding on mosquito 
larvae 


Freshwater Biological Station 
Kilpauk Madras 28 9 1949 


P I Chacxo 


Day i The F nice of Ind a London 1 1878 

* Kaj B 8 See Ind nn Mae IS 249 1910 

• Bhimaihor B 8 and David A Curr Sci It 74 1945 
Deraniyagala P h P Ceylon tf Aci IB 1 1930 

‘ B “<* Hora 8 L See Mai Sur India 6 631 


The fish attains maturity when 50 mm in size 
Both ovaries are equally developed and each contains 
100 to 150 eggs 0 7 to 0 8 mm in diameter but Day 1 
has recorded 2500 eggs in a female specimen. Ihe 
inner pectoral ray of the male is developed as a flat 
spmc but the reason for this sexual difference is not 
known I he breeding season coincides with the mon 
soon period as previously observed by Raj* During 
this season the fiHh swarms m large numbers in shallow 
areas covered with Sptrogyra The following are the 
physico chemical conditions (kindly furnished by Sri 
8 V Ganapati Fisheries Hydrologist) of the Cooum 
river at Chetpat on September 12 1949 'when spawning 
was observed in the river Temperature—^9 4°C 
turbidity—11 4 cm pH—7 9 free CO,—0 23 )p pi00 
000 bicarbonates—17 54 pp 100 000 chlorides 
1 —190 0 pp 100 000 dissolved oxygen-<-0 99 mg 
per litre and percentage of saturation—12 Spawn 
mg generally occurs during the early hours of the dav 
The fertilised eggs are spherical 0 9 to 1 1 mm in 
diameter and pinkish in colour and remain attached 
to the algae The penvitellino spaoe is about 0 2 to 
0 3 mm m w ultll The yolk mass is finely granular 
tod and free of oil globules 

The embryo with eyes auditory vesicles and somi 
tes appear at the end of the first day after fertilisation 
On the second day stellate brownish pigments appear 
on the body of the embryo which begins to wriggle 
about within the egg shell On the third day hatching 
takes place The hatchling measures about 3 mm 
in length and is golden yellow in colour Dorsal caudal 
and anal fin folds are continuous The pectoral fin 
buds are also developed The larva remams attached 
to algao showing occasional wriggling movements 
Mouth and gill openings are formed on the third day 
Pectoral fins get well developed on the fourth day* 
and the larva exhibits free swimming activities and also 
begins to browse on algal filaments Four external 
gill filaments as described by Bhimachar and David.*, 
are discernible at this stage ^The fin fold gets depiar 
cated into dorsal caudal and ventral fins on the flf 
teenth day Further development is rapid and the 
Adult features are attained within another fifteen days 
The villagers in the Chmglepet and South Aroot 
districts take advantage of the swarming habit of the 
fish during t|Q breeding season and oollect them pi 


A CHAMBER FOR PHYTOHORMONE RESEARCHES 
IN THE TROPICS 

Tn order to explain the vernalization and photo 
periodic response in nco varieties noted previously* 
it was felt desirable to determine the hormone content 
of the grams seedlings and the growing apices of the 
plant Hormonal study of plant needs expensive arra 
raUgoments for maintaining a temperature of 25 °C 
88 to 90 percent humidity and darkness m the test 



Fig 2 

room where all operation* for avena test could be per 
formed without external disturbances In Amorica 
fad Europe studies on plant hormone* have been carried 
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out in specially constructed rooms controlled for tern 
perature humidity and light It has however been 
previously noted by Avery Creighton and Hock 1 that 
there is a great difficulty of controlling temperature hu 
nudity and carbon dioxide content when several persona 
are to work in this expensive room Accordingly thi v 
designed a low cost chamber for phyto hormone teat 
This chamber suitable for temperate regions has limited 
applications m the tropics specially in Calcutta during 
hot rice growing season because of higher temperature 
and marked variations in humidity In view of tin 
climatic changes the following test chamber hue been 
devised to initiate researches on growth hormone of rice 
and other tropical plants This has certain advantages 
over that of Avery Creighton and Hock 

The test chamber (Figs 1 and 2) is made up of wood 
of thickness outside is brightly polished and insidc 
coated with a thin layer of paraffin It is divided in 
to three compartments the foremost one is operating 
compartment (6 b) the middle one is humid (8 d) and 
at the rear there is a small light compartment (lie) 
The operating compartment has opening doors with a 
revolving knob (m) for closing and one upper lid (5) 
Ihe upper lid is provided with a dark ruby glass (4 k) 
which is needed for the illumination of the operating 
compartment without inducing phototropic curvatures 
Tn this compartment soaked Aiena grams are kept 
in petndishes for Home hours during sprouting as lllu 
munition with red light checks the growth of the first 
intemode This compartment is also used for the 
manipulation of the test plants e g decapitatu n 
blocking and shadowgrapby A piece of blotting paper 
moistened with water is placod on the floor of the ope 
rating compartment during decapitation and blocking 
of the test plants In the humid compartment tc at 
plants are cultured in darkness Under the ltd of this 
compartment a wire gauze jacket is fitted (f) inside of 
which a cotton pad is placod The moist pad main 
tains 88 to 90 percent humidity inside the chamber 
Control of humidity is one of the most difficult task in 
tropical countries After a number of experiments 
it was found that thoroughly moist cotton pad filling 
inside a wire guaze jacket is just convenient for the 
purpose This compartment is provided with a mercury 
thermometer (2) and ventilation arrangement In order 
to maintain the percentage composition of air normal 
an arrangement has been made for the circulation of 
air between the chamber and the outer atmosphere 
This consists of two glass tubes (9) and a small electric 
heater (11 f> The function of the heater is to raise 
the air temperature to a very small degree 30° to 16°C 
the hot air thus becomes ratified and escapes the empty 
space is then filled with humid air of the chamber 
the fresh air from the outer atmosphere gets into the 
chamber through the other air leakage to maintain the 
atmospheno pressure constant The ventilation ar 
rangement prevents the chamber from being saturated 
with moisture and the water vapour constantly rising 
from the lino tray prevents the humidity from falling 
off One great advantage of this chamber is that one 
mb work with this in the laboratory room of the tro 
pica without air conditioning From October to March 


the variation of temperature teoorded inside the ohamber 
was 25°-fc2°C This small variation is obviously duo 
to the materials used for the oonstruetion of the chamber 
high percentage of humidity and the ventilation arrange 
ment provided fir The chamber can also be placed 
inside a Frigiduire ease controlled at 25 °C 



For the culture of A mna colcoptiles a special test 
set (Fig 3) has been used 1 his consists of glass holders 
of size 3'(F) a wooden rack of »i*x2}'xlj' (P) a 
zinc tray of 8i*Xl|*Xll' (M) a glass box of 8J*X 
1 i’x3* (I) The Arena cr leoptile wrapped with cot 
ton wool was held in position by means of the ring 
(I) of the glass holder by adjusting the handle of the 
glass holder the coleoptile could lie placed at any desired 
position On the upper board (O) of the wooden rack 
a row of 14 cork pieces of sizes J'X }*(B) are fixed 
leaving small spaces in between which the glass holders 
are placed securely The roots of the test plants are 
kept immersed in water in the zinc tray placed on the 
lower board of the wooden rack The glass box is 
placed on the tray anil divided into 13 compartments 
by glass partitions (( ) one for oath test plant The 
glass partition wall is provided with a < entimeter scale 
(H) for selecting the test plants having equal length 
With this arrangement uniform curvatures of avena 
tost were obtained 

At the rear of the chamber there is a small light 
compartment (12 e) containing an electric lamp eon 
nected with a variable resistance (3) and an exposure 
switch The lamp is used for taking shadowgraph 
Light is focussed through a biconvex Jens of radius 4 
cm and thickness | cm fitted in an adjustable frame 
(10) Each door and lid is lined carefully with extra 
linear so that no light gets into the chamber In order 
to obtain accurate and sharp shadowgraphs of the 
curvatures a special arrangement inside the chamber 
is made and on no account test plants are to be trans 
ferred to a different atmosphere This is an additional 
advantage of this chamber Photographic paper (Velox 
D W 8 G 2s normal) cut into convenient sizes are 
placed inside a shadow frame (D) consisting of two 
pieces of extra thin glass plates of 10'x2|* and thick 
ness J 2 mm on an adjustable aluminium frame 
The shadow frame fixing the paper on a single plane 
prevented it from its possible bending and curving and 
at the same tune the wetting of the paper with agar 
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blocks Is avoided as the test plants are to be placed as 
close as possible to the shadow frame Light intensity 
can be changed with the help of a variable resistance 
which is found to be necessary for taking good shadow¬ 
graphs Generally an exposure of 4 seconds from a 100 
watt lamp with full intensity produces a good shadow 
graph 



tig 4 

The shadowgraph (Fig 4) n cords the Avena cur 
vatures produced in this chamber by the application of 
growth hormones in alkali extraction from the endos 
perm of nco The curvatures show the hormone con 
tent to lie 0 50 million T D (’ per gm of dry endosperm 
tissue a value much higher than that recorded by 
Avery, Berger and Shalucha* 

We desire to thank l)r K Kar Professor of Physics, 
Presidency College Calcutta for his suggestion in 
the electrical arrangement for air circulation and to 
Sree M L Banerjee for technical help m the construe 
tion of this chamber Ihis work was done at the 
Department of Botany University College of Science 
and Technology Calcutta while the senior author held 
a lecturership in Botany 
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RICKETTSIOSIS IN INDIAN SHEEP 

The object of this note is to record for the first 
time in India the occurrence of nckettsia in Indian sheep 
At the end of June 1040 three sheep under sheep pox 
experiment showing a secondary rise of body tempera 
ture revealed the presence of rickettsial bodies within 
the monocytes of their peripheral blood smears 
Morphologically and in their tinctorial character those 
bodies closely resembled Rickettma tmna as describe' 1 
by Lestoquard and Donatien 1 in the blood from 
diseased sheep in Turkey and Algeria According 
to these authors R ovtna occurred as minute coccoid 
granules, one to thirty m number, grouped m masses 
2 to 8 microns in size With Giemsa they stained uni 
formly dark red while with Castaneda technique they 
did not stain at all The organism encountered m the 
Indian domestic sheep occurred also as comma-shaped 


or rod shaped bodies besides coccoid forms and their 
number within one cell varied from one to twenty 
(Figs 1 A 2, a, b, c, d) Schulz 1 has recorded a 



Fig l 


Photomicrograph of a field ahowiny RtckrUma oi> nn in tlio 
cytoplasm of a monocj te X 725 Giemsa s stain 
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Fig 2 Camera lucida drawings of monocytes showing R.omna 
in their cytoplasm Giemsa’s stain 


Monocyte showing a single rod shaped body 

" 8 comma-or rod-shaped body. 

’ * four groups of ooocoid bodies 

” ” five groups of ooeooid bodies of 

i and one comma shaped body 
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few fatal oases due to R ovtna infection m sheep m 
8 West Africa 

With a view to ascertain if this nckettsia was 
responsible for producing any disease two sheep that 
were discontinued from sheep pox experiment were 
given the infected in culum (10 cc each) It is now 
over two months and both these experimental have 
shown a febrile reaction of intermittent type The 
peripheral blond of one to which the infected blood 
was given lntraveneously started showing R ovtna 
from the third day and died on the mnotyfourth day 
after inoculation while the otl er which received the 
inoculum subcutaneously commenced showing tho orga 
nism from the fourteenth day and is still alive Tho 
one which died showed pneumonic lesions in tho anterior 
lobe of both the lungs The lung smears however 
showed R ovtna m the monocytes Two naturally mfec 
ted cases are also kept under observation and they are 
also showing intermittent type of febrile reaction for 
the last one month and a half Several other sheep 
from the hialthy stock lave also Ixx-ii observed to 
harbour this nckettsia In few instances the tick 
Hama pkynaha btaptnoaa has been roc ivorod from the 
laxly of some of these infected sheep but tho role pla 
yed by this tick m tho transmission of rickottsia from 
sheep to sheep yet remains to be established How 
over from these few remarks of exploratory nature 
it is obvious that investigations on the incidence 
of rickettsiosis in domestic sheep deserves the atten 
tion of the field workers in India 

It may be added here that the disease conditions 
affecting sheep and goats in India have not received the 
due attention and therefore the aetiology of such oondi 
tions have remained obscure However with the eetab 
lishment of sheep or goat breeding farms throughout 
tho country it is emphasized that every attempt should 
be made to investigate the aitiology of these obscure 
diseases so that proper eradicitive or control measures 
oould be evolved 

I am indebted to Dr S l)atta Director Indian 
Veterinary Research Institute for kindly permitting me 
to publish this note 1 he help rendered by Shn R B 
Seth and Shn H S Dhillon in carrying out these ob 
nervations is gratefully acknowledged My thanks are 
also due to Babu Shankaranand for helping me to take 
tho photomicrograph illustrating this note 


H N Rav 

Section of Parasitology 

Indian Veterinary Research Institute, 

Mukteswar Kumaun U P 
27 10 1949 
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THE ROLE OF DARK COLOURED FUNGI IN THE 
MICRO BIOLOGICAL DETERIORATION OF 
SUN EXPOSED JUTE FABRIC 

Durmg the oourse of several years we have made 
microbiological anal>sls of many samples of fabrics 
(jute) and tentages (jute and cotton) which had boon 
damaged due to outdoor exposure to sun and ram 
While a part from the damage was undoubtedly caused 
by the ultraviolet rays in sunlight there was unmis 
takable evidence of active fungal growth on many 
samples Almost invariably dark coloured fungi be 
longing to the Domatiacea* family of the Fungt Im 
perfect t were isolated from the samples However 
m another set of controlled experiment m which jute 
fibres and yarns were incubated in the laboratory at 
relative humidities ranging from 7fi 100% members 
of the Domatiaceae family were conspicuously absent 
oven after prolonged incubation Other observers 
have noted the preponderance of dark coloured or thick 
walled fungi on sun exposed cotton fabrics and it has 
been suggested that this might be due to the compara¬ 
tive immunity of such fungi by virtue of their dark 
pigments to the u v rays of sunlight An able sum 
mary and discussion of this interesting subject appears 
in a reoent paper by Marsh and Bollenbacher 1 

We have done some experiments in order to tost 
the validity of this hypothesis and the results obtained 
seem to explain tho apparent anomaly in our previous 
findings as reported above Of two identical portions 
from a sample of jute hessian one was incubated over 
water in a desiccator placed in the laboratory in semi 
darkness the other mounted on a frame was exposed 
on the roof facing the sun n meridian The experiment 
lasted from August 9 to October 17 during which period 
there were frequent rams with intermediate spells of 
Bunshine the day time shade temperature remained 
between 34° 28°C At the end of the period tho out 
door sample showed dark patches whereas the sample 
in the dqnccator though covered with mildew growth 
was free from any dark stains Two small pieces of 
identical sire were cut nut from each sample and each 
piece plated out separately on a suitable medium 
Tho extent of growth of tho various fungi as judged 
by the number of colonies are set out in the table below 
Organisms giving less than 20 colonies on both plates 
taken together are ignored In a similar plating out of 
the original fresh fabric altogether eight species (of 
AspergtUva Pentctlltum and Pcectbmycea) made their 
appearence all but Jxperyilhta ntger giving slight 
growth only 


Table Showing Growth or Kumji ox Jut* Hkhsian 
Rotting in Shack and Kxpohkd to sun 



Indoor sample 

Outdoor Bamplo 

AepergMu* ntger 

heavy 

slight 

ispergtUue Urmte 

moderate 

absent 

Paeedomyce* vartolt 

heavy 

absent 

PentetUtutn luteum 

heavy 

absent 

(ascogenous) 
Curvularta hmata 

absent 

heavy 

AUemana qp. 

absent 

heavy 
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It is seen from the results that growth inside the 
desiccator was oonfined to species having hyaline hyph® 



Kig 1 Hyphae and aporoa of Curvulana lunata x 220 



Fig 2 Spore chums of th« liter tana sp x JO 
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these species have been isolated on numerous occasions 
from jute materials similarly rotted On the other 
hand on the outdoor sample only Curvulana lunata 
and Altemana sp show heavy growth 

It would thus appear that normally the Dematia 
ceae are suppressed by the competitive growth of other 
fungi Previous results obtains! by one of us 1 have 
also shown that when two species are allowed to grow 
together on a cellulose medium one may be suppressed 
by the other although m pure culture the former may 
be a stronger oellulose decomposer than the latter 
In presence of sunlight fungi with light coloured or 
hyaline hyph® are killed off or inhibited but fungi 
with dark hyph® survive the pigment in them acting 
as a barrier against the u v rays Fven 4 spergillua 
ntger which has thickly pigmented black spores d d not 
thrive 

It should be noted that growth outdoors waB con 
s dorably less than in the desiccator which is to bo 
expected because not only was there less regular mow 
turo supply and the flora restricted but the Dema 
tiace® prefer rather low temperatures for optimum 
growth It is also to be noted that the two I)ematial 
species obtame 1 were the two most frequently encoun 
tered in our previous experience with sun exposed fab 
rics Curvulana l rutia has alwayB been somewhat 
more prelonunant than the Uternana sp 

These results emphasise the extreme importance 
of competition m the natural growth of fungi 
and the ycry limited importance if results obtained 
from pure culture tests alone—considerations which 
are often overlooked Their implications on the rot 
puofing of textiles of diverse uses and also on the test 
ing of BUth treated fabrics for rot resistance are i b\ lous 

S N Bast 
S N Ghosb 

Microbiological Laboratory 

Indian Jute Mills Association Research Institute 

Calcutta 1 12 1049 

Marsh P B an I Bolleubm her K Text II * l ]J 313 1 * 
11140 

* Ba*« N N J Text Inst 39 T-37 T248 1PW 
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Economic Geography of West Bengal— By P C 

Chakravorty M Sc Commerce Dept City College 

Calcutta Price Rs 2 8 0 

Factual information on Climate Agriculture In 
dustnes Trade and Transport ib called from different 
sources and assembled in the present book on West 
Bengal by Mr P C Chakravorty The eight well 
drawn maps included in the book definitely to portray 
the geo economy of West Bengal do not fully nerve 
the purpose as they (maps) are much generalised and 


some of them out of date The cartographic methods 
employed are also defective The true distributional 
patterns of the different components of the geo eoono 
my of the province are not revealed by these maps 
With regret we record that accompanying notes con 
tarn some technical blemishes 

To a non geographer the book maj serve some 
useful purpose informing general idea of the Eoono 
mio Geography of the new Province of West Bengal 
but a serious student of geography would be disappoin 
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ted as the author m bis hurry to meet the pressing 
demand of the B Com examinees has to some extent 
sacrificed the scientific discipline of this young and 
developing Socio Fconomic science home, Maps of 
West Bengal at a cursory glance would have bn a 
more appropriate title for the book than the present 
one 


An Introductory Course in College Phy> cs —Bv 

Newton Henry Black Ihml Edition Pages xiv 
(-800 New York The Macmillan k Coinpum 

Ltd 1948 

This is a text book on phj sich for be 'inners 1 > 
introduce a science subject like phvsics to beginners 
w ith no previous initiation in it is no easy job C art 
ful sifting of material clear cxjiositinu < f the prinu 
pies involved in different physical phenomena dealt 
with and unambiguous definitions—these above all 
go to make a book really suitable for beginners In 
the book under review the author has made u happy 
blending of these qualities to produce a volume which 
amply justifies its title The author has an inunitaf It 
style of lightening the purtly technical attncsphere 
of the subject so pressing to lieginncrs 

The book comprises fi parts Mechanics Hi at 
Magnetism and Flectnutv Sound and Optics 

In the first part elementarv principles if status 
and dynamics are described (haptens on Kotab ry 
Motion and Fluid m Motion give some additional in 
formation in comparison with most other books i f 
the same standard 

Chapters 13 17 constitute the Hi at section A 
separate well written chapttr has been devoted to tin 
Physics of the Atmosphere Chapter 17 gives a It 
tailed account of the various kinds of Heat hngiiits 
and their performance 

Next comes Magnetism and Electricity covering 
chapters 18 28 Besides describing the basic prm 
ciples of this most useful branch of phvsics the auth >r 
has given a more or less complete account of the i ngi 
neormg aspect of the subject A separate ihcptu 
has been allotted to Radio 

In barely a score of pages the elementary prinu 
ple« of Acoustics has been very lucidly described 

Chapters 31 36 make up the Optics section In 
chapter 34 on Spectra and Colour a very interesting 
account is given on Coloured pictures and Colour prm 
ting In chapters on Diffraction and Interference 
and Polarisation elements of wave optics have been 
introduced 

The concluding chapter of the book is on Radio 
activity, Structure of Matter In this chapter is given 
a short account of the activities in the field of Modem 
Physios, Wilson Cloud Chamber, Geiger oounter 
Cosmic rays Mass Spectrometer Isotopes Mass and 
Energy, Artificial Radioactivity—Cyclotron and Beta¬ 


tron—Fission of the Uranium atom—Cham reactions 
—Nuclear energy—these topics have been briefly 
but intelligibly described 

Addition of Problems and a Summary at the end 
of each chapter has increased the usefulness of the 
book Photographs of lmpcrtanl scientific persona¬ 
lities with historical notes is an additnnal charm 
Insertion of Maxwell and Einstein s photographs would 
be desirable 

The book is remarkably free from printing mis 
takes The only printing mistake the reviewer has 
it»ine across occurs on jmgo 675 section 666 6th imo 
— aperature fc r ajierturc Pajier printing and dta 
grams are excellent There is a useful Appendix to 
the book 

Intermediate Science students of Indian Iniver 
sities will find a leal help mate in tht volume 

U D 


The Presentation of Technical Information—By 

Reginald O Kapp B S (T*ng) M It, I 1 Cons 
tabic & Co Ltd 10 Orange Strict LondmW C 
2 Crown 8 vo pp vn + 147 104* (6 Sh net) 

Scholarship would be sterile, if its achievements 
were not diHoeminatcd Hie disseminata n of tech 
meal information whether it is in the form of books 
papers articles or reports forms today one of the most 
important spring boards of scientific advancement 
Although volumes have been written e n the art of 
literary presentation no serious attempt was made 
upto a very recent date to outline the fundaments of 
technical presentation It is therefore quite encoura¬ 
ging to see the publication of two small books one 
under review and the other by (» h Wilhams ( Tech 
meal Literature Its Preparation & Presentation 
1948 Unwin) both of whuh come from the pen of elec 
trical engineers 

lhe text under review is bases! on four public 
lectures given at the University College Is ndon in the 
summer of 1947 by Reginald Kapp Penile r Professor 
of Hectrtcal Engineering and I)»un of the b acuity 
i f h nginecring University of London T his work 
differs from some of the previous publications (W 
Paul Jones Writing Scientific Papers k Reports 
iowa 1946 J R Nelson Writing thi 1 ethnical Re 
port McGraw Hill- 1947 ) in that attention is focussed 
on the functional aspect of the language as opposed 
to its imaginative counterpart The psychology un 
dorlying the art of teehmea? presentation is expoun 
tied by the author in a stimulating and lucid manner 
In fact the authors presentation is in itself a model 
of what he is writing 

There are in all fifteen chapters and a goexl index 
Typical of these are Functional English Choice of 
Material Making It Easy to Understand Circumlo 
(rations Metaphor k Words The last chapter on 
Words, discusses the proper use of technical terms. 
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and gives actual examples of the oorrect and incur 
root phraseology 

The author clearly brings to light the important 
but neglected fact that knowledge of the subject ih 
by no means all that is essential for good technical 
writing Tho art of translating his ideas into clear 
and luoid sentences capable of being Understood by the 
person addressed is more essential than the lumping 
together of mere scientific facts As admirably put 
forth by Professor Kapp the problems arising in 
scientific writing are most often problems in logic 
and psychology Teach a man to think clearly 
writes tho author and he is likely to express himself 
c learly teach him to think about the person addressed 
and ho will have learnt the farst lesson in the art of 
conveying information effectively from mind to mind 
But teach him t nly how to turn out well constructed 
sentences and he may fail badly m the art of expo 
sition In these days of scientific and teohonolo 
gical progress as a large percentage of printed matter 
is usually made up of technical literature the art of 

f ood scientific presentation has to lie learnt by many 
n fact the imjmrtanci of this aspect can be gauged 
from the fact that the University Collego fxmdon 
has added the subject of The Presentation of Tech 
meal Information to its engineering syllabus Soicn 
tifio writing is one of the best moans of developing 
one 8 inherent creative ability and adding to his store 
of knowledge It provides training m clear thinking 
intellectual grasp and insight ord« rlv c instruction and 
succint expression as beautifully exemplified by tho 
author of this text This work can bo confidently 
recommended to all those who are eager to study tho 
art if technical exposition 

8 K G 

Principles of Organic Chemistry—by J Fnglish 
Jr Ph P and H O Cassidy Ph D Associate Pro 
fessors of Chemistry Yale University Mo Graw 

Hill Book Company Inc New York Pp 512 

$ 10 

I he book appears to be an introductory text book 
of organic ihenustr^ anl is quite suitable for under 
graduate students a ho intends to specialise in orga 

me chemistry in near future It excludes the ohe 

mistry of heterocylic compounds but deals with both 
aliphatic and aromatic c impounds comparatively 
For instance alipha ic alicyclic and aromatic hydro 
carbons have been discussed m neighbouring chapters 
amines and diazomum compounds in the same chap 
ter aloohols and phenols in a comparative style in the 
same chapter and so on The problems requiring 
a fair knowledge of the reactions of organic compounds 
are included at the end of each chapter and the bib 
liography to help further reading after every chapter 
is well selected The electronic interpretation of or 
ganic reactions has not been overlooked The book 
can well be recommended as a basic book for univer 
sity students with chemistry as the mam subject The 
study course, has to be supplemented by special chap 
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ters and topios from higher books of organic chemis¬ 
try For Indian students the price of this book which 
is intended for a college text book is rather high and 
the teacher has to think twioe before recommending 
this well graduated book to his students 

R C 


Proceeding# of the National Conference on 
Industrial Hydraulics Vol I Conference Secro 
tary Armour Research Foundation Technology 
Centre Chicago 16 Illinois USA Paper cover 
6' x 9* pp vm+129 with photographs 1948 
$ 100 

In 1945 tho first Conference on Hydraulic Maclu 
nerv was inaugurated by Armour Research hounda 
tion of Illin< is Institute of Technology USA The 
present publication contains papers presented at the 
third annual meeting held in Chicago on Oct 16 17 
1947 There are in all ton pajiers and covers hydrau 
he controls cavitation automotive transmission and 
industrial applications 

The subject of hydraulics is as old us the universe 
Its primitive applications date back to some three con 
turies when that renowned French Scientist Blaise 
Pascal first discovered m 1658 the law regarding fluid 
transmission and thereby brought the abstract pliy' 
sical science into the realms of engineering Today 
hydraulically controlled equipment is used for opera 
ting a number of diverse machines in engineering such 
as airplanes ships automobiles metal working pro 
cesses textile and construction industry In fact 
it fully competes with another universal smirco of 
operative power—electricity The papers contained 
in the present book mainly cover tho application of 
hydraulics and balances the work of educational and 
research institute ns on the one hand with the tech 
meal re purements of industry on the other 

The field of hydraulic controls covers the funda¬ 
mentals of governor operation for prime movers and 
hydraulic circuits of industrial process controls The 
latter phase is covered in an elementary fashion and 
does not fully deal with hydraulic servomechanism 
(VuU Hunsaker &. Rightmire Engineering Applications 
of Fluid Mechanics McGraw Hill N Y 1947) The 
three papers on cavitation give much food for thought 
The paper by Prof Hunter Rouse deals with basic 
characteristics of oavitation and the means of elimi 
nating it His outstanding work in hydraulic research 
enables him to give a masterly survey of the pheno 
mena which is now attracting the earnest attention of 
engineers in diverse branches The two other papers 
deal respectively with cavitation in marine propul 
sion by K E Schoenherr of the Umv of Notre Damo 
and cavitation in oentrifugal pumps by R M Watson. 
Automotive transmissions is covered by two papers 
one dealing with the developments m the field ana the 
other with hydraulio coupling design. The applica¬ 
tion of industrial hydraulics is dealt with in three papers 
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on variable speed hydraulic power transmission hv 
draulio seals and applications of hydraulic fluids 

As a conference sponsored with the oo operation 
of the leading American engineering societies it fnllv 
lives up to its status evidenced by tho publication < f 
these papers which form a useful and authoritative 
compendium on industrial hydraulics 

S A ( 


Electrons in Gases—By Sir lohn Townsend h R S 

Hutchinson s Scientific and Ft chnu al Pub nation 

London 1047 Pp VlII + KWl Price 25s net 

Sir John Townsend is a pioneer and ’coding authori 
ty m the branch of physics described in the book under 
review In this monograph he exp'ains how the effec ts 
of collisions of electrons with molecules have been 
deduoed from experiments with small currents in uni 
form fields of force through gases at various pressures 
Tho book comprises 5 chapters Tn the first chapter 
tho theory of the motion of electrons and ions m 
gases has been developed m its logical sequence 
Distribution of velocities of agitation free paths cqun 
tion of continuity etc arc explained full} and vir\ 
neat mathematical derivations arc {ivon thin )f 

Chapter 2 is experimental and d< scribes the det r 
munition of the energy of agitation and mobility of elcc 
troim m gases One cannot but bo struck by the cx 
trtnio simplicity of the experimental arrangemi nts 
and the variety of data derived with their help h xperi 
mental results on the mobilities and energies of agi 
tation in different giscs are given in numerous tables 
and Graphs 

Chapter 3 deals with the Mean Free Path and hner 
gy loss of o ectrons m h lastic collisions Some of tlu 
experimental data on tho energy losses of electrons in 
collisions with monoatonne and diatomic gases an 
very interesting because they show that there are u r 
tain rangos of energies in which the mean fret path of 
an electron increases as the energy diminishes This 
chapter ends with a few important tahl« s of < xperumn 
tal data 

Chapter 4 gives a brief survey of the causes o f 
inequalities in the velocities of eh ctrons and the phene 
inena associated with these inequalities 

In ohapters 5 and 6 the author describes tho phono 
raenon of ionization of molecules by collisions of elec 
tronB and positive ions The most important result 
deduoed from the experiments is that when tho nio’eeuke 
of a gas or vapour are ionised by the collisions of dec 
trons or positive ions, the negatively charged particles 
which are set free from the molecules are themselves 
electrons, since they ionise other molecules at the same 
rate as the electrons set free from an electrode by the 
action of ultraviolet light Radiative activation of 
molecules by electronic collisions and the properties 
of the active molecules are described at some length 


The effects of impurities on the ionization of mono and 
diatomic gases are properly stressed 

Chapter 7 gives a theory of the actions of positive 
ions m discharges which is m accordance with the pro 
pcrties of discharges in uniform fields of force and of 
discharges between coaxial cylindrical electrodes 
A few errors of onnsion and commission have crept 
li the book page 8 Ini line dq* for dy 5 page 2ft, 
10th line (nj+n,+n^) for (Wt+Hj+ng) page 2ft 12th 
line nummer for number page 71 13th line dupltca 
tion of tht page 87 12tl line cos 0 3 for oos 0 t 
page B2 33rd line changed for charged page 140 
2 Ird line there should be an in betw een given and 
terms page 141) 20th line degress for degree 
Addition of an index would have enhanced the value 
the book The monograph deserves a prominent 
place on the shelf of anv advance d student or rcsearcl 
worker in the held of atomic physics 

x R D 


A Hand Book of Precious Stones—By Dr L A N 

Iyer Published at the Baptmt Mission Press 

Calcutta Price Rs 15 rut 

The book contains valuable information regard 
mg the origin properties and uses of precious end 
semi precious stones hirst few chapters deal with 
the crystal forms mineralogy and other important 
property of the eommi n gem stones and the other 
characteristics by which one can understand that 
it is not a common mineral but it ih something extra 
ordinary Being a veteran toac her of the science 
of mineralogy Prof Iyer has a special power of ex 
(laming tlu different pc ulmrmes ot these rare 
minerals m a very simple manner Ihe bock is written 
irt a popular way and the eomplnatod behaviour of 
tho gem minerals bv which laymen get attracted to 
the outward charm of a cut stone has been elucifated 
very clearly so that tho dealers of pre cions stones might 
be able to ejnvincc their customers os to the genuine 
ness of tlu material they are selling 

The pre cess of gem cutting is also carefully ex 
plained and the description of our famous Indian rare 
stones are also include 1 The bink will be inter sting 
to the people of this country as well as others who 
arc interested to know about the Indian gemstones 
\ ray study of precious stones which is the latest 
development in the held of study of the minerals of 
this nature is ver} meagrely treated m this Ixiok 
moreover the book contains very few figure? and 
photographs which arc usuall\ found in Herman and 
American books concerning this subject The price 
also seems to be bit high 

Prof Iyer s book will be very much useful to the 
graduate and post graduate students interested in doing 
research work m the mineralogy of the gem stones 
and also the dealers of gems will be profit ted by it 
Fvery reference library should possess a copy of this 
book 

S>D. 
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An Elementary Text Boole o! Organic Chemistry 

—By DI) Karve, M Sc , A11 So , Ph D , Profee- 
sor of Chemistry, Fergusson College, Poona 
Dastane Brothers’ Homo Services Limited Pp 
1D2 Price 2 12 0 


The book as the name implies is written for the 
I He students of several Indian Universities and 
presents the elenuntary portion of organic chemistry 
The book is written rather in an orthodox waylaying 
special tress np» nthe outhne of preparation and proper¬ 
ties of common organic compounds The preparative side 
of organic chemistr / and correlation of the reaction 
of organic compoun Is have unfortunately been not 
developed in the chapters of the book Even then for 
an elementary knowledge of organic chemistry, it will 
be of help to the students for whom it is intended 
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Qualitative and Volumetric Analysis—By J C 

Gibhn, B He , A It I C , Ivongmans, Green and 

Co , pp 172 Price not mentioned 

This book provides a complete course m Quali¬ 
tative and Volumetric Analysis upto B Sc Pass Stan 
dard of Indian Universities In this book are included 
many organic reagents which exhibit a specific or selec 
tivc action with metallic ions, and at the same time 
older tests ate not dispensed with 

The book is divided into four parts, (1) qualitative 
analysis of simple salts and mixtures, (2) qualitative 
analysis of more difficult mixtures, including two or 
more metals in the same group, (3) organic reagents 
for metals and acid radicles, and (4) volumetric ana¬ 
lysis An explanation of the methods of separation 
used in different groups, based on the eoneept of solu¬ 
bility product is a good feature of this book 
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The author has not overlooked the fact that t! e 
teaching of the classical methods of analysis provides 
not only well standardised methods but also a method 
of training in logical thinking He has eliminated many 
of the methods of reaction and has mentioned only 
those really responding tests, which he has selected from 
hm own laboratory experience 


R C 

Selected Tod ca from Organic Chemistry—By D D 

Karve, M He , A T 1 Sc , Ph D , and G D Advani, 
B A , M Sc , A I T Sc Dastane Brothers’ Home 
Services Limited, Poona Pp 418, Price Ks. 10/- 

The book deals with essays on specialised topics 
on organic chemistry, t g Vitamins and Hormones, 
the Heactiv e Methylene Group, Oxidation in Organic 
Chemistry, Vegetable Ukaloids etc In India, such 
selected topics are requited for the undergraduates 
who eventually intend to specialise in organic chemis 
try, or the postgraduate students who are specialis 
ing in the subject Unfortunately the chapters fall 
short of the stancher! of such specialisation or inten¬ 
ded specialisation For instance, the section of tat 
a'vtic reduction in the chapter on catalysiB in organic 
chemistry, is not repn sentative, and the statements 
are no supported by apt examples In the chapter 
on condensation anti reaction, the author mentions 
Pechmann’s r action and other reactions of less im¬ 
portance and overlooks more important one at Knoe 
venagel’s reaction ard Michael’s condensation He 
talks of some useful reagent* in organic chemistry 
and drops the common reagents bromine and red 
phosph rus for b-ominiti >n This book appears to 
be very useful to undergraduate students with organic 
chemistry as a subsidiary s ibjeot 
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AN attempt is made in this article to give our rise in the Western Ghats join in the centre of the city 
readers and those attending the 37th session of the and the united stream flow into the Bhima which again 
Indian Science Congress at Poona an outline of the flows into the Krishna and ultimately to the Bay of 
history of this histone city and of the unique part Bengal 
played by it in the political social and cultural 

history of India In the west along the Sahyadris (Western Ghats) 

Poona district has a breadth of seventy or eighty miles 
From this it stretches about 130 miles south east 
Poona District sloping gradually from about 2000 to 1000 feet above 

the sea and narrowing m an irregular wedge shape to 
Lying between 17°54 and 19°22 north latitude about 20 miles in the east It is bounded by the Ahmed 
and 70°24 and 75°14 east longitude the District (f nagar District in the north and the east Bholapur on 
Poona has an area of about 5 320 square miles and the south east Satara on the south Kolaba and Thana 
a population of 13 50 408 or 255 to a square mile acci rd on the west 



ing to 1941 census In 1881 these figures were 0 00 621 The hills of the district belong to two distinct 
aid 168 respectively Greater Poona has a population systems. One running on the whole north and south 
of nearly four lakhs and is situated at a height of fortns the mam range of Sahyadns about 73 miles m 
I860 ft Two Streams, the Mula And the tfutha which a ttraight line and about 90 following the course of 
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the hill* The other system of hills includes the narrow 
broken crested ridges and the bluff topped masses 
that stretch eastwar Is and gradually sink into the plain 
The crest of the Sahva Iris falls in places to about 2000 
feet the level of tl e western limit of the Diccan plateau 
In other places it rises in rounded bluff or eltar cut 
ridges 3090 or 4000 feet high 

Geology of Region* around Poona Almost all 
the rocks around Poona are varieties of Deccan Trap 
basalts consisting inainlv of plagioclase (usually labra 
donte) and enstatitc augite and small amounts of ti 
taniferous iron ore and glass As is well known the 
rocks in the Deccan have resulted bv cooling and soluh 
delation of extensive la\a sheets poured out intermit 
tently through huge volcanic fissures The eruptions 
took place sometime between the close of cretaceous 
and early tertiar\ |>eriods when vast areas in the Indian 
peninsula were covered by lavas the area covered by 
these rooks today is not less than 200 000 *q miles 

Beds of valcanic ash are common in the District 
these and several t’in be la cf red aid green earth 
are distributed here and there between the sheets of 
basalt At a number of places the traps yield good bud 
ding stone and road material Some compact dark 
varieties are capable of taking a high polish and arc 
used for making idols and ornamental purposes 

Prehistory Hakes of agate quartz chalcedony 
etc found on the hills in and around Poona (for ins 
tance at the htrgusson ( ollege Hill and the Hill at 
Dighi) I ave been regarded as representing a micro 
lithic cultural phase bv scholars like D M Gordon 
but it is doubtful if these flakes which resemble mie 
roliths art really tools No palaeolithic remains have 
been genuinely established in this district 

Again a few miles from Poona at Bhavsari and 
at Rajur one notices small megaliths like dolmens 
menhirs and stone circles While these do resemble 
in shape though not in size similar monuments in Kar 
natak and S India it is very doubtful if these mon 
uments are so old or belong to the megalith ic period 
Nevertheless the\ do seem to hand down the tradition 
of the connexion of such monuments with the dead 

Early Histone Monuments From very early 
times trade routes must have crossed Poona district 
down the Sahyadri passes to the Konkan sea ports 
of Sopara Kalyan and Chaul Rock cut temples 
net chamber* ( Vxharas) and inscription* show that 
as far back a* the first centuries before and after Christ 
trade went to and from the coast by the Nana and Bhor 
Ghat* (passes) The richness of the rock cut temples 
both above the pass at Bod*a Bhaja and Karla 
and below the pass at Kondane and Ambi 
vate makes it probable that in the first century 
after Christ a great traffic moved along the 
Bhor pass route The (early history) of the Boon* 
district centres m Junnar lit old oity 56 miles north 
of Poona Of the Founder* Junnar nothing is known 
This is surrounded bv four groups of hills Bivaneri 
Manmoda, Ganeeh which oontain 135 earlv Buddhist 
oaves These are not simple cells, but houses with 


kitchens study rooms council halls etc On the Nana 
pass route Junnar is a city strongly placed m a noh 
country with good climate and facilities for trade 
Junnar is probably as old as the large inscription on 
the walls of the rock cut chamber at the head of the 
Nana pass which originally contained besides the ms 
cription statues of members of the Imperial Hatava 
hana dynasty (100 BC to 200 AD) 

Ihc inscription which is m Brahmi script of the 
second or third century B C records gifts to Brahmins 
on the completion of some Vedic sacrifice by Queen 
Nagamka mother of Pnnco Skandasn and probably 
wife of Fmperor Xatakami the third m the Natava 
hana dynasty 

Poona district appears to have gone into obscu 
nty after the fall of the Satavahuns (300 A D ) and 
no monuments of the Imperial ( halukyas of Badanu 
(550 750 A D) have been found here The Pancha 
losvar cave near Poona seems to have been excavated 
during the Rashtrakuta times (750 072 A D ) Far 
best reference to Poona Punyavisaja and Puna 
kavisaya the river Mula on which it is situated and 
the surrounding villages is found in copper plate* 
of A I) 759 and 769 respectively No monuments 
of th^ Kalvani chalukvas (970 1190 AD) have been 
found here 

During (ho 12 Util century the region formed 
part of the Vadava Fmpre with ’t* capital at Dev 
giri (Daulatabad) Home of the lull forts with which 
the district is studded for instance the ono at Sluvaner 
where Shivaji was bom near Junnar Purandar etc 
seem to have first come into prominence at this period 

There are some scanty remains of Vadava times 
in the temples of Narayanesvara and Punyesvara 
and in Shaikh Shallaa tombs in tl e Kasha Peth After 
the fall of the Yadavas in 1312 the country passed 
successively under Bahmani Sultans (1345 1512) the 
Nizamshabi dynasty of Ahmed Nagar (1500 1636) 
and the Adilshahi dynasty of Bijapur (1688 A D) 
During these times the hill forts came into prominence 

Not loss than 15 big hill forts are situated in this 
district These arc primarily fortified hill* or hill 
top* provided with tne barest necessities of life like 
cisterns for storing water or grain and simple plain 
houses for living and keeping horses etc No place 
of the typo ono associates with Mughal forts at Delhi 
Agra eto is to be found in these Maratha forts 

One of the most famous is Sinhagad originally 
known as Kondana 12 miles south west of Poona 
famous to students of Indian history as the scene of 
the brave fight of Shivaji s general Tanaji Malusare 
against the Mughals It is 4332 feet above sea level 
and 2300 feet from the surrounding plain 

Others are Lohagad about a mile south of Mala 
vali station, 35 miles north of Poona and one of the 
strongest of the Deccan forts and perhaps fortified 
since very early times since it ha* a number of caves, 
which might be of the Buddhist period 

The fort of Shivaner near Junnar, is the birth 
place of Shivaji the founder of the Maratha Nation 
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and about 52 miles north from Poona the fort contains 
early Buddhist oaves rock out steps and fine water 
cisterns probably of the Yadava period arched gate 
ways prayer hall and mosque and a tomb of early 
Muslim period and some of the buildings of the Mara 
thas. 

The fort of PuranJar consisting in reality of two 
lulls is about 22 miles south east from Poona is also 
famous m Maratha history 

Poona has a number of places of pilgrimmage— 
Atandi 12 miles to the north of Poona where lived 
Jnaneshwara (A D 1275) one of the earliest Marathi 
commentators on the Bhayavad Oita Dehu about 
JO miles north west of Poona is well known as tho birth 
place of Tukaram a famous poet saint of Maharashtra 
m the 17th century and a contemporary of Shivaji 

The temples at Poona Nageshvara m Somvar 
Peth which is supposed to bt the oldest temple m 
Poona was probably built in the 15th century The 
temple of Omkareshvara almost in the river bed was 
built at the time of Sadashivrao Bhau (1740 60) The 
temple of Belbag in Budhwar Peth was built by the 
famous Maratha administrator Nana Phadnis (1770 
1795) 

The Parvati Hill having the ruins of an unfinished 
palace was begun by the last Peshwa Bajirao 

Tho Khanwar Wada was a six storied building 
with several large and small courtyards and was the 
chief residence of tho lattr Posh was but was destroyed 
by fire in 1827 

After tho obscurity of Mahomedau times (1H2 
A D to 1627) Poona emerges into prominence with 
the birth of hhivaji as students of Indian history know 
Poona was hold as a Jahgir by Shahaji Rajc Bhoslc 
the father of Shivaji and a general first of the Nizam 
shahi Sultans of Ahmednagar who transferred his 
allegiance to the Adilshahi Sultan of Bijapur on the 
fall of Ahmednagar Shahaji assigned 36 villages to 
Nhivaji when ho was 12 years old (A D 1042) Poona 
then consisted of a few villages now comprising the 
Kasaba Peth while beyond the walls all was jungle 
After Shahaji s transfer to the Karnatak Poona was 
ably managed by his agent Dadaji Kondadeo under 
whom Shivaji received his education Sbivaji s achieve 
inents which resulted in the birth of the Maratha Nation 
commenced when he was in Poona The Quadrila¬ 
teral of forts constituting of Sinhagad Purandar Raj 
gad Mid Toma on whioh rested the mam strength 
of Shivaji lies m the neighbourhood of Poona Shi 
vaji s palace Lai Mahal lay oppos te to the site of 
Shan war Wada of the Peshwas Poona appears then 
to have been a fortified town but the fortifications 
were dismantled by Murar Jagdeo a minister of Bija 
pur Every inch of ground m Poona and tho neigh 
bourhood reminds one of the great Maratha hero and 
his exploits # 

But the real importance of Poona commenced 
from the time when Peehwa Bajirao I chose it as a 6ui 
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table place for being made the capital of Maratha con 
federacy (AD 17J5) Thenceforward Poona faBt 
developed into a big city which w os destined to occupy 
a proud position as one of the chief centres of political 
activities in India during tho latter half of the 18th 
century Bajirao s son Balaji Buji Kao decided to 
raise a palace for the Peshwas just beyond these walls 
and selected the present site because here so goes 
the legend a hare successfully chased a dog Inside 
the walls was built a magnificent palace hhanwar Wada 
of which wc get sonu idea from tho plinth still stan 
ding The palace was a six storeyed building 
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and was a splendid spec mien of its typo in tho Diuun 
though it faded into insignificance by the side of similar 
buildings m the north and in tin extreme south of the 
Indian peninsula 

Under Savai Madhavrai Peshwa (1701 1771) an 
extensive menagerie (Shikarkhanu) was maintained 
bv the Peshwa m a Banina or a park at the foot of 
the Parvati Hills 

Poona after the fall of the Peshwa# After tho 
fall of the Peshwas in 1818 Poona became head quar 
tors of a British town lilt Slmnwar Palace of the 
Peshwa became the court house and m the Budhwar 
Palace was located the puhlit library The old nobles 
landlords and priests lost all power and became po 
vertystnken 

The class which however appears to have retained 
its position and even prosper a bit consisted of Brali 
mins Prabhus and Bhenvis who had clerical jobs 
They studied English helped the new administration 
in the work of consolidation and during the earlier part 
of the British regime the Collector s head clerk often 
wielded greater power than tho Collector himself 

The public had m these days heard of tho Swa 
rajya that was lost but had little idea of the Swarajy u 
to come and credit must be given to Mahadeo 
Govmd Ranade great as a judge of the Bombay High 
eoortf scholar, economist social reformer and a states 
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man of all India reputation for giving an idea of the 
political future of the country Vishnushastn Chip- 
lunkar, unlike Ranade, gave up his government ser- 
vice in order to have the necessary freedom to pursue 
h is objective 

Tilak and Agharkar did not enter government 
service at all Other prominent citizens of Poona 
were — 

Mahndeo Shantn Kolhalkar, Professor of Marathi 
m the Poona College 

Oopal Han Deshmukh, writer of pamphlest in 
Marathi 

Krwhnap Laxman Nulkar, opponont of Ranade 
OanMh Vamideo Jo»h\, who about in 1869 prea¬ 
ched the gospel of Swadeshi and of home made 
articles 

The history of a nation is after the history of its 
nation—building Institutions and such Institutions 
were just trying to raise their heads m this city 
In 1871 when the Maharaja Scindia visited this 
city it is recorded that he gave money grants to the 
foliowing institutions, (1) Library (2) Normal School 
lor Women Teachers, (3) A Girl School, (4) The Beg 
gar’s Home in Navi Peth, (5) A private English School, 
(6) Dnyanprakash and Dnyanachakshu Press, (7) 
Deccan College, (8) Sarvajanik Sablia, (9) Vaktritvot 
tejak Sabha and (10) an Association of Art Teachers 

This brings us to the days of Vishnu Chiplunkar, 
Lokenianya Tiluk and O K Gokhale, the last two being 
all India leaders of great reputation Tilak was also 
a great scholar, and an antiquarian 

University or Poona 

Though Poona has been the educational and cul 
tural centre of Maharastra for a long time, and the 
citizens of Poona have been agitating for a separate 
University for over 26 years, the University was brou¬ 
ght into existence by the first National Government 
of the Western Presidency Act XX of 1948, with Rt 
Hon ble Dr MR Jayakar, the eminent lawyer and 
jurist as the first Vice Chancellor 

The jurisdiction of the Poona University extends 
over ten Maharashtra districts of the Bombay Pro 
vlnce Of late, the colleges in the merged state of 
Kolhapur have also been affiliated to it Though 
Bombay City and Suburban District claimed to be 
parts of Maharashtra, they will continue to be served 
by the Bombay University, interspersed as they are 
with non-Marathi-speaking territory Some Marathi 
speaking areas m the south of the Province are also 
excluded from the jurisdiction of the University of 
Poona 

Poona has ten colleges and four research insti¬ 
tutions m which over 8,000 students attend courses 
of study leading to various university examinations. 
Over forty high schools cater to the needs of the large 
school-going population of the city, preparing students 
for (he Secondary School Certificate Examination, 
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Besides, a large number of voluntary cultural associa¬ 
tions provide for the many sided activities of the peo¬ 
ple 

Poona University as envisaged by the Jayaker 
Committee and constituted by the Legislature, is nei¬ 
ther a purely affiliating type nor a purely unitary and 
teaohing university, The whole of the post graduate 
teaching and researoh work in the entire university 
area will be conducted under its direct control But 
upto the intermediate stage in the Poona area and the 
graduate stage in outBide places, instruction will con¬ 
tinue to be given by the constituent and affiliated 
oolleges subject only to the general supervision of the 
University In the post intermediate teaching orga- 
mration m Poona again, it is not contemplated that 
all tho staff, equipment and buildings will belong to the 
university But tho university will bo able to draw 
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Old Govormiunt House—now tlio University of Poona 


freely on these resources of the constituent oolleges 
and institutions who will ‘contribute’ them to it The 
University will, no doubt, have its own library, labora¬ 
tories and full time teaohing staff But they will be 
mainly used for post graduate teaohing and researoh 
in selected subjects For the present the university 
has decided to appoint seven professors and four readers 
in different subjects 

The University, thanks to the Provincial Govern¬ 
ment, has been lucky of having the excellent site of the 
old Government House at Ganeshkbmd as its perma¬ 
nent home Extending over an area of 700 acres and 
containing a number of auxiliary structures besides the 
imposing mam budding of the old Government House, 
this site is ideal for its pleasant and peaceful surrovn 
dings 

One great feature of education in Poona has been 
the emergence of Educational Societies which are 
associations of private citizens, who have founded 
schools, colleges and other institutions, and thus have 
been instrumental in diffusing higher education. 
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Dxocan College Postgraduate & Research 
Institute Pooh a 

The Dakshma Fund of the Peshwas which was 
used to remunerate deserving firahmins was parti v 
utilised by their successors the British in founding 
a Sanskrit College m 1821 which was afterwards u 
panded into a full grade Government College named 
Deccan College It acquired great reputation os a 
centre of Indology and great names like Martin Hang 
Kielhom Bhandarkar Peterson etc were on the tea 
ohing staff of this College 


Thic Deccan Education Society 


Wilhngdon College Sanglt The College was 
inaugurated in the year 1919 in the town of Sangli 
and became a First Grade College m 1923 1 he Col 

lege shifted to its present site m the year 1924 when 
the Mam Building with the Boy s Hostel was completed 

The College remained a purely Arte College for 
thirteen years degree classes m Science were opened 
m 1944 on the occasion of its Silver Jublee 

Standing on the borderland of two linguistic re 
gions of Maharastra and Karnatak the Willingdou 
college has provided a centre for the development and 
fusion of the culture of Maharashtra and Karnatak 
and is likely to play an important role in the settlement 
of many thorny questions in the futun 


The D E Society the first of its kind in this 
part of India ib a private educational body conduc¬ 
ting several schools and colleges in and outside Poona 
It owes its origin to the Now English School started 
in 1880 by Messrs V K (hiplonkar B <* lilak and 
M B Namjoshi throe groat sons of Maharastra with 
the object of educating t e people creating more fan 
lities for education and bringing it within the roach 
of the common man 


Fergueeon College Situated now at the foot 
of the small range of hills known by its name the lei 
gusson College first came into existence ill the old 
Cadre Wada in the city in the year 188?! The College 
is named after Sir James Fergusson the then Governor 
of Bombay as a tribute to his liberal and sympathetic 
attitude towards private education B A classes were 
opened in 1890 and B Sc in 1892 and the first student 
of the college taking B Sc degree was its future prm 
cipal Mr (now Sir) Raghunath Purushottam Paran 
japye The college shifted to its present site stret 
ching along the two sides of the Mutha Left Bank Canal 
to the North West of the city in 1895 It has now become 
an institution having on its roll a number m the neigh 
bourhood of 1800 a teaching staff in proportion to its 
number with a set of buildings given by various donors 
hostels for boys and girls quarters for principal and 
members of staff appropriate to its multifarious needH 
and altogether presenting an appearance of a univer 
sity than of a college It is at present a constituent 
member of the Poona University contributing its resour 
ces in staff buildings and laboratories to the oo onli 
nated instruction to the degree and post-graduate 
classes undertaken by it On the Arts side the oollcge 
provided facilities for study in Languages Philosophy 
History Economics and Mathematics up to the M A 
stage until this year when the post-intermediate tea 
ohing has been taken over by the University Similar 
provision was made in subjects of the science faculty 
such as Chemistry, Physios Botany Zoology and Geo 
logy Mention must be made of the enoouragement 
aim facilities afforded for the study of the Prakrit 
languages like Pah and Ardhamagadbi and foreign 
languages like the German Op the science side the 
geological branch and the botanical garden deserve 
jBqrp than a passing reference > 


Shikshana Praharak Manuali Poona 

Ihe Shikshana Prasarak Mandah was founded 
as early as 1883 by a small hut devoted band of pri 
mary teachers at Poona to commemorate the first 
anniversary of the late Vishnushastn Chiplonkar 
one of the pioneers in tho field of modern Marathi 
literature Its first enterprise was the Nutan Marathi 
V\dyalaya at Poona started in 1896 Tn 1916 twenty 
years la*er the Mandah started its Arts College at 
Poona brut known as new Poona College subsc 
quently as Sir Paraehurambkau Ci Urge 

Tn 1927 the Science department was uided and 
until today the College c Hired instruct!! n lip to M A 
and M So standard Tn 1928 thi Chiefsaht b of Jam 
khindi with a view to perpetuate the mem >rv of his 
revered father offered to the Mandah a generous do 
nation of two lakhs and the Mandah named the College 
as Sir Parashurambhau College and offered to teach 
50 Jamkhindi students free of all tution fees Tho 
College has a strength of more than 2000 students 

In the year 1915 a Radio Physios urse was 
started in the Physus departn cut of the b P ( ollego 
and the same is developed today into an independent 
School of Radio Phyxics and hlerironic* teaching courses 
in Advanced Radio Communicatun Wireless Tdc 
graphy etc 

In the year 1937 the Mandah started the Ramna 
rain Ruut College (Arts and Saence) at Matunga Bom 
bay and to-dav it has a strength over 2400 students 
On the occasion of the Silver Jubilee celebrations of 
the S P College the Mandah started m the year 1941 
a Commerce College at Matunga Bombay known 
as Raraniranjan Anandilal Podar College of Commerce 
and Economice and the Ttlak College of Education 
at Poona It manages the Haribhai Deokaran H 
E School at Sholapur 


Thi Modern Education Society Poona 

The Society was founded in February 1932 by 
a group of educationists the foremost among these 
being Sir Cusrow Wadia and Sir Ness Wadia Preei 
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dent and Vice President of the Society respectively 
The management of the Society is vested in a Senate 
composed of representatives of Donor Members and 
Workers 1 ho Senate works through two executive 
bodies w* the Academic Council and the Finanoe 
Council 

The Society established in June 1932 its Nowrosjee 
Wadia College as a full grade institution Now the 
College has becomo a (onstituent College of the Poona 
University and is doing post intermediate and post 
graduate t< aching on its behalf The Society later on 
started a three year h Diploma course in Flectrical 
technology In addition to tho normal work of under 
graduate and post graduate instruction in the science 
Courses research work has boon undertaken in the 
(hemistry Physics Botany and Zoology depart 
ments of the institute 


Ihk Maharashtra Fducation Society 

This is the ollest educational society in Poona 
being foundel in the year 1874 by Messrs Bhave 
and indapurkar under the name Poona Native Insti 
tution with the object of imparting literary scientific 
and industrial c iucation to the natives of Poona and 
the places nearby In 1922 the association renamed 
itself as the M H Society and with the march of time 
extended its sphi rt of activity in Poona and outside too 
Today the Souetv conducts ten institutions imparting 
instructions from tho primary to the collegiate stage 
There are two big primary schools three big high schools 
the oldest of which had its Diamond Jubilee in 193/5 


Cm I KUK OF E NOINEBRlNtl 

The College of Engineering Poona is along the 
Collegia of Fngiiiercmg in Ribpur near Calcutta and 
the Guiniy College near Madras one of the three 
oldest engineering olleges in In lia It grew out of 
the Poona Engineering (lass and Mechanical School 
which a as started in 18/54 in the Padamji compound 
Bhavam Peth for training of mechanics and over 
seers Tin hall of the main college building a as com 
pleted in 1888 with Hs 50 000 provided by Cowasji 
Jchangir Heady Money and the college was opened 
under thi name Po >na Civil E ngineermg College 

In 1879 m addition to the engineering classes 
an agricultural class and a forestry class were added 
to tho College and the name of the College was changed 
m 1880 from tho Poona Civil Engineering College 
to the College of Science A piece of land situated 
between Poona and Kirkee was acquired in 1880 as a 
Farm for the College The Agricultural Classes even 
tually were transferred to buildings on the Farm in 
1907 and the separate Agricultural College was 
established 

The College has produced many distinguished 
engineers whose names will be found on the Honours 
Board The greatest living engineer of the oountry> 
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Sir M ViBvcwvaraya an ex president of Indian Science 
Congress is an alumnus of this College 

College ok Agriculture 

Imparting of higher education m tho Bombay 
Province dates from the year 1878 when agricultural 
classes were held at the College of Hcienoe Poona 
Ihoro was a small farm of 70 acres Rapid progress 
during the following 10 years resulted in the esta 
bl shment in 1908 of the Poona Agricultural College 
at Kirkee The College was transferred to the present 
site in IJ09 and was affiliated to the Bombay 
Umvcr itv ft r B ag & M ag degrees It has a farm 
area of 175 acres for Agronomy and 341 aeres for 
Animal Husban iry section l here is also a museum of 
crops and a depot for sale of seeds etc 



Collogo of Agriculture Poona 


The Ganeshkhind Botanical Gar Ion functions as 
the Horticultural section of the ( ollc ge 

1 he College of Agriculture has following sections — 
(1) Agronomy (2) Animal Husbandry and Dairying 
(I) Economic Botany (4) Horticulture and Ganeshkhind 
Fruit Experimental Station (5) Agricultural Chemistry 
(8) Agricultural Engineering Physics and Mathematics 
(7) Agricultural Economics (8) Plant Pathology (9) 
Entomology (10) Veterinary Hospital (11) Agrie lltural 
Engineering (12) Mechanical Cultivation Engineering 
Section and (11) Soil Conservation Section 


B J Medical School and College Poona 

The B J Medieal School was opened on tho 1st 
November 1878 and during the 70 years of its existence 
did extremely good work both as regards instructions 
given to the pupils giving a course of three years ami 
preparing HospitalAssistantsupto 1908as well as render 
ing Medieal Assistance to the sick of the district as well 
as from other districts Several attempts to upg ade the 
school to a college have been made but plans took 
a concrete shape with the advent of Popular Ministry 
It is now proposed, tjo house a first oUumj Medio*! 
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College with its attached hospital The total estimate 
of the new project is about a crore and a half and 
the building work is already in progress 

Thk Ran a ns Industriai & I oonomio 
Insttti te 

The Ranade Industrial and Economic Institute 
was founded as memorial to Mahadeo Govind Ranade 
in 1908 out of a public contribution of a lakh of Rupe 
es collected bvO K Gokhale One of the objects of the 
Institute was to promote the spreal of industrial 
technical and scientific knowledge in the co ntr\ 

In June 1949 the affairs of the Institute wire 
hunde l oxer to the Poona l mversity 

Rasayan mrmi 

Realising that the facilities for research in this 
part of the country were scarce Mr D B Limave 
set aside a sum of Rs I 000 and founded the Rasayan 
Nidhi—a registered trust in 1930 for the progress < f 
chemical science both pure and applied Hit funis 
nmoiint at present to over a lakh of Rupees 

Gokhair Institute of Poimrs anu 
Foonomich 

The Gokhale Institute of Politics and Foonomics 
was founded in 1930 as the result of a donation of nearly 
one lakh and twenty thousand rupees made for the 
purpose by Rao Bahadur R R Kale M L C of Satara 
to the Servants of India Society The Institute is 
located in the Servants of India Society b Home an 1 
it* foundation was made possible by the splendid col 
lection of books reports eto built up in the Servants 
of India Society s Library since the time of the late 
Mr Gokhale The main purpose of the Institute 
is to conduct investigations into economic and politi 
cal problems of India the results of which may provuh 
the basis for future constructive work 

The Aobi Hortioulturat Society of 
Western 1nwa 

The Society was Btarted a little over hundred years 
ago by the parent institution at Calcutta The Royal 
Agri Horticultural Society of India who started similar 
institutions all over India and almost all of them except 
ing the one at Madras have become defunct. In 1835 
the Society started its garden at Kirkeo now known 
as the Ganaahkhmd Fruit and Experimental Station 
Ten years later this was Bold to Government with 
certain conditions In 1850, the Society took over the 
ugly swampy plaoe of 33 acres and made it into the 
present Victoria Gardens aj Bombay In I860 
these Gardens were handed over in trust to the Bombay 
Corporation In 1892 the Society took oharge of the 
Empreas Gardens and in 1893 the Bund Garden at 
Poona, 


Empress Botanical (Hardens —The gardens are 
situated east of the Race Course Govemmt nt grants 
of Ra 12 000 are received everv year at present The 
gardens have been very much improved of late 

Experiments of all kinds are made advisory woik 
is carried out and students not only from the local 
College* and Institutions but from out stations also 
visit the Gardens for botanical study practical work 
and commercial knowledge 

Bund (Harden —Ihe gardens are well known being 
situated on one of the most frequented and popular 
spots in the whole of Poona on the south bank of the 
Mutha Mula river The grounds are tastefully laid 
out in terraces reaching to the river side and contain 
a fountain fernery and bandstand Die gar ions 
art beautifully planted and well kept 

Loro Rkay Maharashtra Inih striat 
Museum 

The Lor i Reay Maharashtra Industrial Museum 
Poona was founded by the l^ate Justice M G Kanado 
about sixty years ago and was managed by the Indus 
trial Association of Western India Poona In the year 
1888 the association had organized an inter provincial 
( xhibition of indigenous articles and handicrafts of Tndia 
and the Museum arose out of it lhc Museum later 
came under the control of Municipality but Bince tilt 
year 1896 remained defumt due to ravages of plague 
and famine It was revived by thi Poona L ity Muni 
npality in the year 1930 

3 he different sections of the museum aro — 

(1) Information Bureau (2) Librarx and Reading 
Room m the Museum (3) Emporium of Aits and (rafts 
and (4) Museum Education 


Bhandarkar Obiknttat Research 
Institute Poona 

This Institute was inaugurated on the 6th of Jufy 
1917 on the occasion of the 80th birthday of 8ri Ram 
knshna Gopal Bhandarkar the great Orientalist of 
Western India It contains the follwoing departments 
The Mahabharata Department The Manuscript 
Department, The Iranian and Semitic Department 
The Publication Department 1 lie louraul Department 
and The Library Department 


Bharat Itihas Sanshodhak. Manual 

The Association of workers in the field of Indian 
histor cal research was established in 1910 by the late 
Mr V K Rajwade and Sardar K C Mehendale with 
the object of collecting materia] for history research 
to promote scientific study of history and to edit and 
publish books and manuscripts which would accelerate 
these objectives It has an excellent collection of 
original letters, manuscripts copper plates coins, 
old pictures, arms etc and offers exceptional oppor 
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tumties to students of history There is also a colleo 
tion of paintings, inscriptions sculptures etc, and a 
very large collection of historical records (Daftar Khana), 
contain# several valuable individual collections 

Ihb Mbtboboi-ooical Offiok 

The India Meteorological Department was institu 
ted in 1875 to coordinate combine and extend the work 
of various provincial meteorological organisations which 
had been established in the years between 1865 and 1871 

Ihe Technical Headquarters of the India Meteoro 
logical Department is located on the Ganeshkhind 
Road at Sluvajinagar in a magnificent building oons 
picuous by its clock tower The present building in 
its grounds of over 10 acres were occupied in 1928 

Amongst the offices the Deputy Director General 
for Forecasting is responsible for the issue of the Indian 
Daily Weather Report and Weekly Weather Report, 
the Monthly Weather Report and the Annual Weather 
Review and for the technical control of the forecast¬ 
ing work of the Department the supervision of 
meteorological telecommunications, Marine Meteoro 
logy and the Departmental Meteorological Training 
School The Deputy Director General for chmato 
logy and Geophysics is responsible for maintaining 
climatological statistics and records, rainfall registra¬ 
tion organisation the issi.e of the statistical seasonal 
forecasts and the departmental publications and for 
Agricultural Meteorology and Seismology There is 
also a Section for Instruments and Supplies with a 
Workshop and a laboratory Some of the activities 
of this offioe are briefly mentioned in the succeeding 
paragraphs 

The Weather Central, Poona This Section is 
responsible for the All Tndia Weather dnties Its 
work comprises of the preparation and analyBiB of All 
India weather charts and the compilations of the various 
weather reports It issues the daily All India Weather 
Summaries which are diffused through the press and the 
radio and is rospons ble for the printed India Dady 
Weather Report In addition, it prepares extended 
zonal weather charts with synoptic data received from 
the Middle East, Russian Turkistan, the Far East, 
Australia, Islands m the Indian Ocean, South Africa, 
East Africa and Arabia It issues coded analyses of 
weather maps and detailed general inference about the 
weather over the Indian area for the use of the mam 
Forecast Centres in the Country 

Meteorological Service for Shipping Synoptic mes 
sages for the Fleet are issued by the Weather Central 
and are broadcast from the Met W/T station at Poona 
The Marine Section maintains dose liaison with ship¬ 
ping interests Over a thousand weather logs from 
ships over the varfgus sea areas are collected yearly, 
ana their data are utilised in the synoptic study of im¬ 
portant cyclones and later for oompilmg the climatology 
of the Indian waters 

Training in Meteorology The Department main¬ 
tains a Training School at Poona for the initial training 


1 

of entrants into service m all grades, from observers 
to Forecasting Officers The courses of the junior 
staff take six months, and those for the entrants m the 
officers grade about a year 

Climatology Climatological statistics both sur¬ 
face and upper air are maintained systematically 
commencing from the earliest years Normals of the 
usual meteorological elements for all the observatories 
in India and rainfall normals are published from time 
to time in the various departmental publications The 
preparation of climatological summaries climatological 
atlases and supply of climatological data are among 
the important duties of the section 



Central Weather Offioe, Poona 

Seasonal forecasts are now issued for the total 
monsoon rainfall and the total winter rainfall over 
specified areas 

Hydrometeorology The need for developing the 
work of the department in the collection of rainfall 
and snowfall data, and for organising hydrometeoro¬ 
logical observatories on a planned basis in the oateh- 
raents of important rivers, has recently arisen in connec¬ 
tion with the various multi-purpose projects of the 
Central Water-Power, Irrigation and Navigation Com¬ 
mission (CWNC) and those of the Provincial and State 
Governments To meet this need, work has bash 
proceeding since 1946 on (I) improving the distribution 
of ramgauges and snowgauges to suit different catch- 


t 

meat ai'eas, (2) Installation of new hydrometeorological 
observatories in the different catchments, (3) inaugura¬ 
tion of a system of snow surveys in representative places 
in the Himalayas and (4) coordination and collection 
of the already available hydrometeorological and oli 
inatological data A Hydrological Section has been 
opened in the Poona Office m this connection 

Library The Meteorological Office Library is 
well equippod and contains about 4,500 books and 
5,000 pamphlets relating to meteorology, physics, 
mathematics and allied subjects and about 22,000 
volumes of serial publications 

Agricultural Meteorology Agricultural Meteoro 
logy has been receiving the attention of the Department 
for many years, and in a sense ever since its establish 
ment A special section for Agricultural Meteoro¬ 
logy with a Central Agricultural Meteorological Ob 
servatory has been functioning in Poona since 
1032 A good deal of work on various aspects of 
the micro climates of crops, soil physics, on plant 
physiology in relation to meteorological factors, 
on crop weather relationships and on analysis of meteo¬ 
rological data having a bearing on crops, has been 
done by this section, various sampling techniques 
have been developed for the statistical investigations, a 
number of new instruments for use in microclimatology 
and agricultural meteorology have been designed and 
constructed 

Seismology Seismographs were installed at some 
of the principal observatories of the Department in 
1898 The nucleus of a special seismnlogical branch 
was formed in 1939, but the war intervened The 
expansion of the seismological organisation has boon 
receiving renewed attention m Poona since 1947 The 
data of all the seismological observatories are published 
in the Quarterly Setsmologicol Bulletin 

A new aspect of work taken up is the planning 
of seismological observatories required m connection 
with the large scale multi purpose projects, like those 
of the Kosi and the Damodar rivers 

A considerable amount of work has been done 
in the design and construction of sensitive seismographs 
for the observatories in India, and the setting up of 
recorders for mioroseisms in connection with storm 
detection and cyclone tracking has been taken up 
reoently m the Central Seismic Observatory at Poona 

Instruments and Supplies The development of 
the departmental workshop and Laboratory at Poona 
has reoeived considerable attention In recent years 
construction of meteorological instruments has been 
undertaken, and repairs of all instruments, including 
barometers, are also done in the workshop The 
laboratory ib fitted for the testing and calibration of 
all the instruments employed in the departmental obser 
▼atones 

8inoe the introduction of Tadio sondo work, the 
workshop has undertaken the manufacture of India 
Meteorological Department F-type radio-sonde instru¬ 
ments The receiving sets, the signalling meteorographs 
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and components of the latter, the pressure, temperature 
and humility indicator#, the signalling equipment and 
the clock mechanism are all made locally New ins¬ 
truments suitable for Indian conditions and for special 
investigations arc designed and constructed ob required 
Experiments are successfully being made in radar wind 
finding, and other applications of the radar to the me 
teorological problems are being studied 

Central Waterpower, Irrigation and 

Navigation Rrskaroh Station, Poona 

The C W I and N It Station at Khadakwasla, 

11 miles from Poona, opened as a provincial hydrody 
namic station m 1916, and taken over as a central sta 
tion by the Government of India m 1937 covers an area 
about 30 acres (and proposed to bo extended to 136 
acres when additional land is acquired) and is equipped 
to undertake model studies of rivers, canals and canal 
works and to give expert technical advice to the Central 
Government, Provinces and States in problems relating 
to river training and allied subjects Over 130 impor¬ 
tant investigations involving more than 2000 expen 
uionts have been carried out during the last 10 years 
These have included measures for the protection against 
breaches and Hoods in rivers, prevention of excess 
sand entering canals training of tidal and non tidal 
waters , the evolution of a number of important prin¬ 
ciples in connection with attracting, deflecting and 
repelling spurs or pitched islands for controlling rivers , 
factors determining the Bize and shape of meanders, rela 
tion between rainfall and run off, effect of sand and silt 
washed into the rivers when hill denudation occurs, 
the rate of silting of reservoirs, laws governing the 
movement of sand and sand factors affecting accretion 
and retrogression in rivers , littoral drift, the technique 
of model experimentations, model limitations and their 
correct interpretation etc 

While the Station has always in progress many 
rigid and semi rigid model experiments it is specially 
renowned for its large scale model experiments, or 
advice without model experiments, on training of 
rivers, such as the Ganga at Hardmge Bridge, Sindliu 
at Sukkur, Yamuna at Delhi, Brahamaputra at 
Amingaon, Sard a at Banbassa, ttc , Broadly speak i 
mg, the experiments have been of two kinds, specfic 
problems and basic research, though frequently, 
specific problems have led in the course of their devt 
lopments to results of a fundamental kind 

Poona Irrigation and Rkhbarch 
Division 

The Irrigation Research Division (going under 
various names from time to time due to administrative 
changes) was formed in June 1916 under Mr (now 
Sir) C. C Inghs as Executive Engineer, with the mair 
idea of (1) reclaiming lands heavily damaged by water¬ 
logging and Alt by drainage and (2) investigating 
methods for the prevention of damage in the Decfcan 
Canal Areas 
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Khadakwasia Dam and Mutha Canals 

The Khadakwasia Dam is conatructed across the 
Mutha River at Khadakwaala about 11 milee from 
Poona Two canals—Mutha Right Bank Canal and 
Mutha Left Bank Canal—take off directly from the dam 
and draw the supply from the storage for irrigation 
Water is also supplied from the storage through the can- 
nals to Poona and its extensions for domestic purposes 
ft was the first of the largo irrigation dams built in the 
Deccan and was completed in 1879, at a cost of Rs 39 
lakhs 

The total commanded area of the Mutha Canals 
system is 94,000 acres 


The Maharashtra Association for the 
C nnvATioN of Science 

The MACS was actually established in 1946 
for the purpose of ‘the promotion of scionce including 
its practical applications to problems of national wel 
fare” It maintains an Institute for scientific research 
and a library The laboratories provide facilities for 
work in the sections of Botany, Mycology and Plant 
Pathology, Micro biology and Bio chemistry, Ento 
mology. Agricultural Chemistry and Soil Science The 
Research Institute and the Library are at present 
located in the basements of the Law College 

The M A C S is now recognized by the Poona 
University as an Institution for specialized studies and 
research as a constituent part Post graduate teaching 
is now being carried on in the subjects of Botany, 
Micro biology and Entomology, both for the M Sc 
and Ph D degrees 

Finger Print Identification Bureau, 

Poona 

Finger print identification bureau, Poona is one of 
the three m the Bombay Presidency Of the existing 
natural sciences the system of Identification of Human 
beings, by means of Finger Prints is the most authen¬ 
tic and infallible 


The National Chemicai Laboratory, Poona 

The National Chemical Laboratory is one of the 
most important link in the chain of National Labora¬ 
tories which the Council of Scientific and Industrial 
Research has sponsored The laboratory is situated 
on the Pashan Road (on an area of approx 470 acres) 
on a beautiful plateau The foundation stone of the 
Laboratory was laid on the 6th A phi 1947 

Construction work of the Laboratory was started 
in February 1948, and a year after (March 1949), some 
sections of the Laboratory were moved from Delhi 

The scientific work of the National Chemical Labo¬ 
ratory is to be conducted through the following seven 


divisions —(1) Inorganic and Analytical Chemistry, (2) 
Physical Chemistry, (3) Organic Chemistry, (4) Chemis¬ 
try of High Polymers, (6) Biochemistry and Biological 
Evaluation, (6) Chemical Engineering and (7) Survey 
& Intelligence 

In addition to these seven divisions, there is a divi 
Bion for administration of the laboratory, which may 
undertake standardization and production of pure 
chemicals 

The staff originally proposed for the laboratory 
included the Director, 8 Assistant Directors, 43 Research 
Officers, and 64 Research Assistants, in addition to 
administration staff and services It is hoped the 
laboratory will lie working in full strength in the 
course of 1950 

National Defence Academy, Khadakvasla 

The genesis of the National Defence Academy 
can lie traced to the Government of India’s decision 
in 1946 that the most suitable form that tho Indian 
National Memorial of World War II could take was 
a Military Academy on the lines of the United States 
Military Academy at West Point, with this difference 
that, whereas West Point catered for the education 
and basic training of only army officers the Indian 
Academy should be an Inter Services training centre 
In this picturesque and histone setting of Hhivaji’s 
exploits will spring up the Academy township of about 
15,000 souls, devoted wholly to the training of young 
officers of the three Services 

Servants of India Society, Poona 

The Servants of India Society, was founded by the 
late G K Gokhale on June 12 1905 Its objects are 
to train national missionaries for tho service of India 
and to promote by all constitutional means, the inter 
ests of the Indian people Its present strength is 24 
members The Society has its headquatere in Poona 
with branches at Madras, Bombay, Allahabad and 
Nagpur, and other centres m India 

Armed Forces Medical College (AFMC) 

Tho Armed Forces Medical College came into exis¬ 
tence in May 1948 by the fusion of Central Military 
Pathological Laboratory, Army Transfusion Centre, 
Army School of Hygiene, Army School of Radiology, 
Army Medical Training Centre 

Ordnance Factories and Allied 
Establishments, Kibkeb 

AmmunUton Factory This Factory was built 
m 1869, and about the same time another Ammuni¬ 
tion Factory was also opened at Dum Dum, Bengal 
These two Factories served to produce all requirements 
till the Factory at Dum Dum was dosed m 1926 and 
manufacture of ammunition was concentrated at 
Kirkee 
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High Exploswts Factory High Explosives re¬ 
quired for the filling of shells, bombs etc used to bo 
imported from abroad till their manufacture was 
established m the H E Factory When the factory 
Rationalisation Committee was set up in November, 

1937 by the Ordnance Department, the Factory for 
the manufacture of High Explosives formed one of 
the projects under consideration 

In view however of the fact that the High Explo 
sivos will be required by the Ammunition Factory at 
Kirkee, the choice of site for the factory fell to Kirkoc 
The foundation stone of the first building of this Factory 
t r its laboratory was laid by Mr G 8 Butler, Director 
of Ordnance Factor'es on 11 1 1940 The laboratory 
and the Stores section started operating from Septom 
ber, 1940 and the Acid section in January 1941 

T D E (A) Kirlcee The origin of this establish 
ment dates Jiack to 1911 when Inspection Section ami 
and the Proof section were inaugurated at Kirkoc 
under Assistant Inspector of Ammunition 

As a result of a policy discussion to separate Ins 
poction of Factory outturn from other important acti 
vities of the establishment, »e design, development 
and investigation, a new establishment designated as 
Chief Inspectorate of Ammunition was created in 1943 

In addition to the above T D E (A), Kirkee has 
got a Service Laboratory where ammunition arc sec 
tinned and broken down under precaution for special 
investigation It has also an X Ray department hav 
ing two X Ray plants 

Inspectorate of Military Explosives, Kirkee 'Ihe 
origin of this establishment dates back to 1908 when 
a laboratory for inspection of explosives (Propellants) 
was opened m Namital (U P ) under Mr A Marshall, 
F l C designated as Chief Chemical Examiner 


Artificiai Limb Centke 

At present this is the only institution of its kind 
in the East It is being planned eventually to be a 
self contained unit with all the necessary equipment 
The Director General of Health Services (India) is anxi 
ous that the oivihan amputees should be entertained 
here and requests havo also been received from the 
Governments of Burma and Ceylon for the supply of 
artificial limbs to their disabled soldiers 


Electrification op Bombay—Poona & 

Igatpuri Main Lines and Bombay Suburban 
Lines of the GIP Railway 

The inland traffic between the great Port of Bombay 
and North East, East, and South India is earned by 
the G I P Railways At Kalyan junction which is 
about 33 miles from Victoria Terminus the mam lines 
bifurcate into North East and South East directions 
The Railway tracks from Victoria Terminus to Igatpuri 
on the North-East section, a distance of about 86 miles, 
and to Poona on the South East section distance of 
about 120 miles, are equipped for electric traction and 
all passenger and goods traffic is electrically hauled 

The travelling public between Bombay and Poona 
and Bombay and Igatpuri derives several advantages 
out of electrification The travelling time from Bombay 
to Poona which amounted to nearly 6 hours m the steam 
days has now been cut down to only 3 hours by fastest 
train called the ‘Deccan Queen ’ The other advantage 
of electrification is the clean travel because of elimina¬ 
tion of smoke, cinders and fumes This advantage 
is specially of great valuo when passing through 26 
tunnels on the Bhore Ghats and 10 tunnels on the Thull 
Ghats There is no more that feeling of suffocation 
and unpleasantness that used to be caused by smoke, 
cinders and fumes of steam traction days 

New Link of Communication Between 
Deocan Plateau and Bombay 

An interesting schomc, first of its kind, in the 
Bombay Presidency is being developed by the None 
ghat Funicular Tramway & Transport Company, 
Limited of Poona 

Three hundred square miles of fruit and vegetable 
land round Junnar has no direct outlet exoejit by the 
round about way by road upto Talegaon and by rail 
to Bombay By the prosent route Via Talegaon, 
Junnar is 143 miles from Bombay Tho new route 
Via Nancghat will shorten this distance to 97 miles 
only Apart front saving of tbe distance, time and 
labour involved in three transhipments will be saved * 


♦Our thanks are ilue to Prof O R Paranjape for supplying 
u« with the materials in the preparation of the article 
(h d —Science ft (’»!.) 



SHORT LIFE SKETCHES 

OF THE 

General President and Sectional Presidents 

Thirty-Seventh Session of the Indian Science Congress Association, Poona 


PRASANTA CHANDRA MAHALANOB1S 

General President 

DORN in Calcutta in 1893, Professor Mahalanobis 
^graduated from the Presidency College in 1912 with 
honours in Physics Ho joined King’s Collego, Cam 
bridge, in 1913 , passed the Mathematical Tripos Part 
1 in 1914, Natural Science TnpoB Part II in Physics in 
191fi, and was awarded a senior research scholarship 
of King’s Collego He returned to India in 1915 and 
joined the Indian Educational Servico an Professor 
of Physics in the Presidency College where he conti 
nued his work without interruption until his retirement 
in 1948 During these years he held the post of the 
Head of the Department of Physics, Presidency College, 
1922 42 , Principal Presidency College, 1945 48 , and 
Meteorologist, Calcutta, 1922 26 He was also the 
first Head of the Department of Statistics, Calcutta 
University, 1941 45 , and a lecturer m Physics in the 
Post graduate Department, 1915 48 



He was elected a Fellow of the Royal Society m 
1945, and was awarded the Weldon Medal and Prise 
(for Biometry) m the University of Oxford m 1944 
He is a Foundation Fellow of the National Institute of 
Sciences of India, and a Fellow of the Indian Academy 
of Scienoes, the Royal Statistical Society, London, 
etc, 


Prof Mahalanobis founded the Indian Statistical 
Institute m Caloutta and has been its Secretary from 
the very begimnng in 1931 , and has been the editor 
cf Sankhya the Indian Journal of Statistics since its 
inception in 1933 Ho is the Vice President of the 
International Institute of Statistics from 1947, and 
foundation Vice President of the International Biome¬ 
tric Society from 1947 He was President of the Anthro 
polngical Section in 1925 and of the Mathematics 
and Statistics Section in 1942 of the Indian Science 
Congress Ho worked as the General Secretary of 
Visvabharati from its inception in 1921 to 1931, and 
as General Secretary of the Indian Science Congress 
Association, 1945 48 

Prof Mahalanobis was a member of the Indian 
Delegation to the Royal Society Scientific Conference 
m London, Cambridge, and Oxford in 1946, leader 
of tho Indian Delegation to the World Statistical 
Congress, Washington DC, USA in 1947 , member 
r of the Indian Delegation to the United Nations Scienti 
[fie Conference for the Conservation and Utilization of 
Resources m New York m 1949 , the Indian delegate 
to sessions of the International Statistical Institute, 
in Berne, and of the International Biometric Conference 
and the International Population Union Geneva in 
J 949 He has attended four sessions of the UN Statis 
tical Commission as the representative of India, and, 
in his personal capacity, presided over three sessions 
of t) o UN Sub Commission on Statistical Sampling 
since its establishment in 1947 Since April 1946 ho 
has gone abroad on scientific tours on nine occasions 
and has delivered lectures and attended conferences 
m many countries in Europe and America , and visited 
Turkey in 1948 and 1949 as a guest of the Turkish 
Government to give advice in statistical matters He 
travelled extensively m Europe m 1926-27 with Rabin¬ 
dranath Tagore He has published about 130 research 
papers and reports on statistical subjects 

Prof Mahalanobis is now the Statistical Adviser 
to the Cabinet, Government of India, Chairman of the 
Committee of Departmental Statisticians in Delhi, 
and Chairman of the National Inoome Committee, 
Government of India He is the Direotor of the Indian 
Statistical Institute, Caloutta, and Chairman of United 
Nations Sub Commission on Statistical Sampling 

Great as his contributions are to the practical 
applications of statistical methodology the pioneer 
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servioea he has rendered in creating of a strong 
school of advanced statistical study and research 
in India have been greater still We wish him many 
more years of fruitful activity 

NAUNI MOHON BASU 

President, Section of Mathematics 

DROFESSOR BASU reoeived his early school edu 
* cation at Oaibandha in the district of Kangpur in 
North Bengal and passed the Entrance Examination 



of the Calcutta University in 1908 He graduated 
in science, with Honours m Mathematics from the Sco 
tish Churches College, Calcutta in 1912 and passed the 
M So Examination in Mixed Mathematics from the 
Presidency College, Calcutta, m 1914, standing first 
in the First Class in both the examinations After 
serving for sometime as a teacher m the CMS 
College, Calcutta, Prof Basu joined the department of 
Applied Mathematics at the University College of 
Science and Technology, Calcutta, in 1910 as Sir Hash 
Behan Ghosh Research Scholar, and later served the 
Calcutta University as a lecturer In 1921 he joined 
the Dacoa University as a Reader in Mathematics and 
became Head of the Department in 1923 He was 
awarded the degree of Doctor of Rcienoe by the Calcutta 
University in 1823 on.a thesis entitled “On the Diffra 
Ction of Light by Cylinders of large Radius and some 
Problems in the Dynamics of Particles and Fluids” 
During 1928 30 he prosecuted higher studies and Re 
search at the University of Gbttingen m Germany and 
also visited among others the Universities of Berlin, 
Paris, Cambridge and Edinburgh In 1931 he was 
appointed to the Professorship of Mathematics at Dacca 
University and resigned the same in August 1948 in 
order to join the post of Professor and Chairman of 
the Department of Mathematics at Aligrah University 
which posts he has been holding smoe 1st September 
1948, fit# scientific contributions are mostly m the 


domain of Applied Mathematics, chiefly m Dynamics 
and the Theory of Elasticity 

P V SUKHATME 

President, Section of Statistics 

DORN on the 27th July, 1911 Dr Miikhatme was 
a educated at the Maharashtra Education Society’s 
High School and Fergusson College, Poona He 
graduated m 1932 with Mathematics as principal and 
Physics as subsidiary subjects Tn 1933 he joined the 
University College London, where ho worked under the 
guidance of Professors E S Pearson and J Neyman 
and took bis Ph D in Statistics 

In 1935 he joined Rothamsted Agricultural Experi¬ 
ment Station, England and later Carton I aboratory, 
London, where he worked under the guidance of Prof 
R A Fisher on the Combinatorial Analysis and exten¬ 
ded the application of Bi Partitions) Funoticnsto the 
solution of Moments and Product Moments for samples 
from a finite population and other problems Ho was 
subsequently awarded I) Sc degree of London Univer¬ 
sity on the basis of this thesiB His research on Bi- 
Partitiona) Functions was published us a Memoir by 
the Royal Society of London in their Philosophical 
Transactions, Series ‘A’, 1938 

On return to India in 193H ho joined as Statisti¬ 
cian, Indian Institute of Sugar lechnohgy Kanpur 

Later tn 1938 he took up the post of Statistician 
to the Economic Adviser to the Government of India 
but soon went over to Calcutta to take up the appoint 
mont of Assistant Professor of Statistics in the All- 
India Institute of Hygiene and Public Health 



of Agricultural Research as its Statistician and later 
in 1945 became Statistical Adviser to the Council In 
addition to his normal functions of advising the Council 
and the Provincial Government on all statistical matters 
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concerning Agriculture, he has organised a laboratory 
where post-graduate students work for the University 
research degrees He acts as Sampling Expert to the 
Government of India and in this capacity has to initiate, 
plan and execute sample surveys for collecting suoh 
statistics as the Government need from time to time 
Dr Sukhatme has published over 40 original pa¬ 
pers in various journals in India and abroad His 
earlier researches covered somewhat wide field of theo¬ 
retical statistics including sampling distributions and 
combinatorial analysis Since 1940 they were restric¬ 
ted to sample surveys in agriculture and statistical 
methods in animal husbandry The technique of 
random sampling for estimating crop yields as develop 
ed by him is today in operation on all principal 
crops over the major part of India 

Dr Sukhatme is a Fellow of the National Institute 
of Sciences of India and tho Indian Academy of Sciences, 
Bangalore 

He is editor of the Journal of the Indian Society of 
Agricultural Statistic#, and Vice President of the Stand 
ing Advisory Committee on Statistics of the Food and 
Agriculture Organisation of tho United Nations 

Dr Sukhatme represented India at the Interna 
tional Conference on Statistics at Washington, and led 
the Indian Delegation at the Statistical Conference in 
South East Asia m Singapore, in 1947 and 1948 respec 
tively 

He has been appointed director of the International 
School on Censuses and Statistics, 1949 and visiting 
Professor, Iowa University, United States, I960 


R N GHOSH 
President, Section of Physics 



F\R R N GHOSH was bom in 1892 He graduated in 
w 1916 from Ewuig Christian College, Allahabad and 
later took the M So degree from Muir College, Allahabad 
The interest in acoustics created by Dr. P H. Edwards 


and the publication of articles on ‘Sound due to impact’ 
and vibrations of strings with the beautiful photo¬ 
graphs of vibration curves from Bowbasar (Calcutta) 
allured his mind to prooeed to that temple of research 
viz. The Indian Association for the Cultivation of Seionoe, 
Calcutta Prof C V Raman admitted him to work 
m the Association, and gave lessons on the technique 
of sound photographs His experiments on the sphero¬ 
idal state had a spectacular effect and Prof Raman 
used to take interest m the demonstration of tho hon- 
sontal oscillations of star pointed mercury drops when 
made to vibrato vertically The spheroidal drop of 
water rested on the cushion of water vapour, and it 
oould be easily demonstrated to an audienoe that when¬ 
ever the thiokness of the cushion varied periodically, 
the drop would take the form of star The coupled 
osoillations were maintained by their mutual reactions 
Similarly under tho direction of Prof Raman a npple 
was constructed and prefectod which could show the 
beautiful Echelon diffraction effects, and the anomalous 
acceleration phase at a focuB This was in 1919 He 
joined the staff of Muir Central College as a demons¬ 
trator at a time when there was hardly any academic 
or research activity, but he continued to work on 
acoustical problems About this time (1029) Raman 
and Banerji contributed an article in the Proc Roy 
Soc regarding the impact of pianoforte hammer on the 
string and the experimental determination of the dura¬ 
tion of impact at various distances Raman and Banorji 
considered the hammer as an inelastic mass, the 
theory given was a general one applicable to any point 
of impact, while Kaufmatm’s theory for hard hammer 
was true for small distances Shn Ghosh extended 
Kaufmann s theory (1895) to the case of elastic hammer 
an account of which is given in Handbuoh der Physik 
Vo 18 (Acoustics) This work was followed by more 
extended theories by Prof M Ghosh and others 
Later Dr Ghosh finalised his theory (Journal of Acous 
ttcal Society of America, 1936) for any distanos when 
reflection docs not occur from the farthest end with 
the help of Heaviside Operational Calculus Tn tho 
same manner tho problem of clarionet an l flow of 
air through the chink of periodically varying width was 
solved with tho help of Heaviside calculus These 
results find immediate application to the sound produced 
by the vibrating reed in the case of harmonium It 

seems that in all these cases the flow is determined hy 
the small viscosity of air, and the velocity of flow is 
prop rtional to the difference of pressure 

At a time when there was hardly anv auditorium 
consciousness In India, Dr Ghosh started the work 
for the search of a suitable indigenous material for 
use as sound absorbing material, and oontrol of sound 
or reverberation From a practical point of view the 
importance of study of these subjects cannot be over 
estimated Some materials prepared by the Forest 
Research Institute, Dehradun were tested and found 
satisfactory, but nnfortuntely industrialists depend 
more upon foreign imported goods Dr. Ghosh was 
greatly enoouraged in his researches by Prof M. N 
Saha (then at Allahabad) Prof Saha gathered round 
him a team of workers m the Physics department of 
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Allahabad University and the physio# department 
was full of activity and scientific life D 8 Kothan 
P K Kichlew R C Mazumdar and N K Sur and 
many others are the valiant representatives of the team 
bide by Bide with the work on thermal ionization and 
researches m spectroscopy Dr Ghosh pursued his work 
on acoustics and often extended his activities into 
the domain of atomic physics 

He was awarded the degree of Doctorate of Science 
by the Allahabad University on his thesis on Vibrations 
of String Violin in 1026 and was elected bellow 
of the National Institute of Sciences of India and the 
Acoustical Soicety of America Dr Ghc sh is now 
interested in the ultrasonic absorption in liqui Is an 1 
the liquid state 

J K CHOWDHURY 

President S 'ectxon of Chemtrtry 

DORN in 1802 at Lamellar in the District of Noakhali 
Bengal Dr J K Chowdhurv was educated at Krish 
nath College Berhampore and Presidency College 
Calcutta From 1016 to 1020 he was at the Assam 
Oil Company Digboi and served as the Chief Chi 
mist of the Company In 1021 ho proceed! 1 to Berlin 
for higher studies m Chemistry and carried out re 
searches on cellulose in Kaiser Wilhelm Institute 
for Fibre Chemistry under Profess >r R 0 Herzog 
and took his D Phil fn m the Berlin University in 
1024 After completion of his studies at Berlin he 
made extensive tour to visit industrial organisations 
and research institutes in the Continent 



Coming back to India Dr Chowdhury was appoin 
ted Reader in Chemistry in the Dacca University in 
1020 and thereafter succeeded Dr (now Sir) J C 
Ghosh as Professor and Head of the Department of 
Chemistry in the same UmversjJy He was later elec 
ted Dean of the Faculty of Scienoe and a member of the 
Executive Counoil of the University 


Retiring from the Dacca University in 1047 he 
joined the Bose Research Institute Calcutta in the same 
year as Head of the Department of Chemistry the post 
he is holding at present 

Dr Chowdhury is a member of the Fuel Research 
Committee and the Cellulose Committee of the C 8 I R 
the Technological Subcommittee of the I C J C and 
the Chemistry Committee of the ICAR He was 
also a member of the now defunct Board of Industrial 
Research of the Government of undivided Bengal 
His researches cover various fields such as cellulose 
chemistry of coal oil and fats preparation and proper 
ties of various mixed adsorbents and recovery of buI 
phur from sulphur bearing materials The school 
rf cellulose research in Dacca University owed its 
success largely to Iiib initiative and personality 

J COATES 

Prf-mdfnt Sectum of Geology and Geography 

M R J COATES was bom in 1003 He was educated 
at Chfttn College Bristol where he was a Mathe 
inatics scholar and then studied Oil Technology at 
Royal School of Mines from which he obtained the 
diploma of Associateship in 1023 

He joined the Geological Staff of the Burmalt 
[Oil Company in 1023 a service m which he still conti 
I nues and spent his early years partly on oilfield deve 
lopment in the Burma oilfields (Yenangyaung Singu 
[and Yonangyat) and partly in geological exploration 
mapping m Arakan Chittagong Assam the Punjab 
N W F P Baluchistan Sind and Burma During 



this period he specialised for six months on Sedimentary 
Petrology of which the systematic application in India 
was at that time still in its infancy From about 
1920 until 1938 he was occupied almost entirely on 
oilfield development work in the Burma oilfields where 
be was particularly active m gas conservation and 
Secondary Recovery problems From 1930 he reverted 
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mainly to supervisory and compilation work on ex- 
plorttiop geological mapping, and after the demoli¬ 
tion of the Burma oilfields in 1042, he came to India 
and assumed charge as the Burmah Oil Company’s 
Senior Geologist in this country 

He is a member or fellow of vanouB learned socie¬ 
ties in India and abroad, including the National Insti¬ 
tute of Sciences of India, the Geological Society of 
London, and the Institute of Petroleum His pub 
lishod work includes a technical paper on Section 
Construction, and some semi popular expositions of 
the practice of Petroleum Geology 

P MAHESWARI 

President, Section of Botany 

P ROP P MAHESHWARI was bom on November 9, 
1004 at Jaipur m Rajputana He took the B Sc and 
MSc degree of the Allahabad University in 1025 and 
1927 respectively Prom 1927 to 1930 he worked 
as research scholar at the Allahabad University and was 
awarded the D Sc degree in 1931 



Prof Maheshwari began ins teaching career as 
Lecturer m Botany at tbtt Agra College (1930 37) and 
the University *of Allahabad (1937 39), Jn 1939 he 
was appointed Reader m Botany And Heiu} of the Bio 
logy Department at the Dacoa University and was 
later promoted to a Professorship He was also the 
Dean of the faculty of Science pt-Dqpca University 
In March 1949 he acoeptod (he Professorship of Botany 
of the newly opene4 Department of Botany of the 
University of Delhi 

Prof Maheshwari’s chief interest lies in angios- 
perm morphology and embryology on which more than 
150 papers have been published by him and his colla¬ 
borators and he has built up an active school of embryo- 

S ;ioal researches m India He is the author of an 
vanoed text book on the Embryology of Angiosperms 


(m press) to be published by the McGraw Hill Book 
Company of New York and London He » also the 
editor of another book entitled ‘Manual of Embryo¬ 
logy’ to be published by the Chronica Botamoa Com 
pany 

Prof Meheahwan’s work has received considers 
able recognition both in India and abroad In 1934 
he was elected fellow of the Indian Academy of Sciences, 
and in 1935, fellow of the National Institute of Sciences, 
India In 1947 he was made Corresponding Member 
of the American Botanical Society and Honorary 
foreign fellow of the American Academy of Arts and 
Sciences Recently he has been elected one of the vice 
Presidents of the International Botanical Congress to 
be held at Stockholm m 1950, and Chairman of the 
Section of Plant Embryology of the International 
Union of Biological Soiences 

Prof Maheshwari has travelled widely both in 
Europe (1936 37) and America (1945 47) He has 
a personal colloction of material and literature on angi 
osperm embryology which may well bo the richest 
in the whole of Asia 


B C BASU 

President Section of Zoology and Entomology 

D C BASU was born at Protapnagar in the District 
of Hooghly Wi st Bengal He matriculated from 
the Sekendurpur School in 1917 graduated in 1921 and 
took his M Sc Degree in Zoology from the Calcutta 
University in 1923 



In 1924, he joined the late Dr C A Bentley’s 
Malaria Research Laboratory where he had his training 
m Malariology and Parasitolcwy After serving for 
sometime as Entomologist, Bengal Public Health 
Department, he was appointed Entomologist, Spiro- 
chaatoeis Transmission Enquiry at the Calcutta School 
of Tropical medicine In 1931 he was transferred to 
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the poet of EhtotaoWist, Malaria Thmsmission 
Enquiry at the same Institute In 1939 Dr Been was 
appointed Assistant Entomologist, Indian Veterinary 
Research Institute, Mukteewar, and was later trans 
ferred to Ixatnagar (Banlly) as Research Officer (Ento 
mology) 

For the last twenty five yeMs Dr. Basil is actively 
engaged in and has acquired wide experience m medical, 
public health and animal health researches and had 
the chance to work in close collaboration with eminent 
workers like, Col Knowles, Col Action SirR N Chopra, 
Dr 8tnckland and others He conducted research on 
various aspects of human and avian malaria, human 
filariasfa, rat-bite fever, relapsing fever, avian spiro 
ohaetosis, fowl cholera, anthrax, rinderpest and surra 
He has extensive experience m survey and control of 
diseases and the transmitting vectors He is a mah 
with originality with been power of observation He 
published more than fifty research memoirs of high 
order (some of them being jointly with Col Knowles 
and Sir R N Chopra) dealing' with transmission 
parasitology, treatment, prophylaxis disease and insect 
control etc His works have been highly appreciated 
by workers in the field both in this country and abroad 
He was awarded the D Sc degree of the Calcutta 
University in 1935 

Dr Basu was a teacher of DTM, DPH, and 
LTM courses of the School of Tropical Medioine and 
is now a teacher to the post graduate students of Indian 
Veterinary Research Institute 


He is connected with several academic societies 
and is on the editorial boards of Zoologioal and allied 
journals He was for sometime a member of the 
Council of the Indian Science Congress Association 
and was invited to organize the Pan Asiatic Conference 
of Koonomic Entomologists 

I 




FURER HAIMEJJDORF 

PreauiJjut Section of Anthropology tnd Archaeology 

r>B cJSsTOPH VON FUHERkAIMENDORF, 
Ph D pMr fom in Vienna (Austria) in 1909 Ho 
studied anthropology and prehistory at the University 
of Viennal and at tke Loipion School of Economics 
and Political ScieajKf Hsnrtarted his academic career 
as lecturer m anthropology at Vienna, and from 1935 
to 1937 he held a Research fellowship of the Rockefeller 
Foundation whioj^ enabled him to undertake anthro 
pological research wort in the Naga Hills and in the 
Sadiya Frontier Tract In 1039 he came for the second 
time to India and began an anthropological survey 
of the aboriginal tribes of Hyderabad This work 
occupied him until 1944 when he accepted service under 
the External Affairs Department of the Government 
of India and was entrusted with anthropological investi¬ 
gations in the Balipara Frontier Tract, which involved 
also geographical exploration along the Indo-Tibetan 
border In 1945 he returned Hyderabad State 
and waa appointed to the dual position of Adviser for 


Tribes and Backward Classes and troleSSolr of Anthro¬ 
pology in the Osmania University In his capacity 



as Adviser to Government he was in charge of exten¬ 
sive schemes for the rehabilitation and education of 
aboriginals and other backward classes, and became the 
first head of the Sooial Service Department He recently 
relinquished hw post as Professor of Anthropology 
in the Osmania University in order to join the School 
of Oriential and African Studies in the University 
of London But he retains his position as Adviser 
to the Hyderabad State Government on tribal affairs 
and now divides his time between England and India 
His major publications in book form are The Naked 
Nagaa (London 1939), The Chenchus (London 1943), 
7 he Rtddxe of the Bxaon HiUs (London 1945), Tribal 
Hyderabad (Hyderabad 1946), Explorations in the 
hasten Himalayas (Shillong 1947), The Raj Oonds qf 
Adtlabad (London 1948) 


M V RADHAKRISHNA RAO 

President, Section of Medual and Veterinary Sciences 

B ORN in a village in Guntur District (Andhra) m 
1903, Dr Rao had his early education in Tenali and 
Andhra Christian College, Guntur He graduated in 
medioine from the Medical College, Vizagapatam, 
where he had a brilliant career After he got his degree 
he worked for nearly two years as a post graduate m 
the Medical College aftd King George Hospital, Vizaga¬ 
patam Subsequently, he took to whole time research 
work on disease of the liver in children Working 
later as a research scholar under the Lady Tata Memo¬ 
rial Trust, Bombay, he was awarded the Ph D , Degree 
by the Faoulty of Medicine of Andhra University 

At the invitation of Sir Robert McGarrison, Dr 
Rao joined the staff of the Nutrition Research Labora¬ 
tories, Coonoor, where he worked for nearly seven 
years and earned out his research work on human nu 
tntkm His work on the skm manifestations in Vitamin 
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A deficiency won him a reputation in foreign Oountne*. 

Since 1941, Dr Rao hoe been working in the Bom¬ 
bay Medical Servioe as Assistant Director and head 


* ^ 


of the Department of Nutrition and Experimental 
Pathology in the Halftone Institute He has organized 
a department of nutrition at the Institute, where all 
laboratory investigations on human nutrition are car 
ned out for the Government of Bombay 

In July 1947, Dr Rao proceeoed to the United 
Kingdom at the invitation of the Medical Research 
Council of Great Britain where he worked in the 
University College Hospital Medical School, London, 
on liver cuaeaee of nutritional origin Later, on behalf 
of the Government of Bombay, and the Government 
of India, he visited the leading nutrition research 
institutions m the United Kingdom, United States of 
America, Canada and Australia to study the recent 
advances in the field of huhupu nutrition During 
this penod he contacted the leading scientists in this 
field and had a flrat hand understanding of the measures 
adopted m the different countries to improve the nutri 
tional status of the population 

Dr Rao was one of the official delegates who re¬ 
presented the Government of India at the Interna¬ 
tional Congresses on Tropioal Medicine and Malana 
held m Washington in May 1948 where he read a 
paper on “Sompbommon deficiency diseases in India" 
before the section on nutritional diseases of the tropics 

8inoe his return to India in July 1948, Dr Rao 
has been appointed as the nutrition expert to the Go¬ 
vernment of Bombay and is now the head of the newly 
established Department of Nutrition of the Govern¬ 
ment of Bombay 

Dr Rao was elected a member of the Pathological 
Society of Great Bntam and Ireland in 1940, a Fellow 


of the National Institute of Seienoee of India in 1046 
and member of the Nutrition Society of Great Britain; 

Dr Rao has published about 50 scientific papers, 
both in Indian and foreign journals, on medical re¬ 
search earned out by him in this country and abroad. 

RAM LAL SETHI 

President, Section of Agricultural Sciences 

R AI BAHADtJR RAM LAL SETHI passed MSc. 

(Punjab) in 1917 and B Sc (Agn ) Edinburgh in 
1921 Soon after he was appointed to the Indian Agrioul 
tural Service by the Secretary of State for India in Lon¬ 
don and was posted as F oonomic Botanist to the Govern 
mont of the U P in Kanpur, where he took cl arge of 
the section comprising both of research and teaching 
in the Agricultural College In 1935 he was appointed 
as officer in charge of the Sugarcane Research Station 
at Hhahjahanpur and took over charge of varied in 
veetigations on that important cash crop in the U P 
When Sir John Russell, Director of the Rothamsted Ex¬ 
perimental Station in England was invited by the Im¬ 
perial Council of Agricultural Research to review the 
work of the Council on agricultural research in India 
in 1936 37, Mr Sethi was appointed his Secretary In 
this capacity he travelled throughout the country and 
reviewed the research work of various agricultural sta¬ 
tions along with Sir John Russell who submitted his 
report to the Government of India m 1937 Since he 
has succesively held the posts of Assistant Agricultural 
Commissioner with the Government of India , Professor 
of Agriculture and Principal, Government Agriculture 
College at Kanpur, and Cane Commissioner to the 
Government of the U P In the latter capacity he took 
chaige of the work of development of sugtueane through 
out the provinoe and its supply to the sugar mdustrj. 



In 1945, Mr Sethi was appointed Director of Agricul¬ 
ture in Sind, and prior to the partition of the oountry 
he was appointed Agricultural Commissioner with the 
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Government ot India & poftt he is stall holding 
Mr Sethi was awarded the title of Rai Bahadur in June 
19S7 as a reward for oontinued service of merit in 
the Department He has published about 24 scienti 
fio papers on different agricultural subjects The 
chief crops on which research work has been carried 
are sugarcane noe and fodder crops 
He is 55 years of age 

KALI DAS MITRA 

President Section of Physiology 

D R KALIDAS MITRA was bom in December 1899 
and graduated in medicine in 1925 from Calcutta 
with Honours m two subjects and was awarded Suther 
land medal Having served for a year as a House 
Surgeon Medical College Hospitals Calcutta he 
joined the Bihar Public Health Service in 1927 and ser 
ved the health department in various capacities His 
Reports on Malaria published by the Government 
of Bihar have been well spoken of He obtained 
D P H from Calcutta (1931) and D T M & H London 
(1936) in a record period of three months and later 
joined the division of Medical Statistics and Epidemi 
ology at the School of Hygene London under Prof 
M Greenwood F R S After his return from Study loave 
m 1937 Dr Mitra was appointed Nutrition Officer 
Bihar Hih researches on Nutrition and Medical 
Statistics have been referred to in scientific journals 
monographs and text books In 1944 he served the 
Government of Bengal in connection with measures 
for famine relief and jrined the Ministry of Food 
New Delhi in 1945 as the Director of Nutrition In 
1943 he presided over the Bihar Provincial Medical 
Conference and represented India m 1946 at the Nutn 
tion Conference of the S E Asian oountnee in Singapore 
In 1946 he was deputed to work on the staff of the 



Bureau of Animal Nutrition Rowett Research Insti 
tute Aberdeen and since then serving as adviser in 


Nutrition to the Government of India Dr Mitra is a 
Fellow of the National Institute of Sciences of India 

KALI PRASAD 

President Section of Psychology ds Educational Sciences 

AII PRASAD had a brilliant academio career at the 
Allahabad University and was invited to take up 
lectureship in Philosopl y at Luoknow University 
in 1924 Since thou he has been lecturing on various 
branches of Psychology History of Philosophy and 



Epistemology and also on Indian Phdosophy to the 
graduates and Post graduates Smoe April 1948 he 
is the Professor and Head of the Department of Philo¬ 
sophy and Education During the last 25 years Prof 
Prasad has expanded the Department by starting diplo 
ma and degree oourses m Education and M A oourse 
in Experimental Psychology served as a member of 
the various university bodies including its Executive 
Council and as Honorary Librarian Luoknow Uni 
versity Library 

Prof Prasad was invited by the Government ot 
India to work on a oommittee for the preparation 
of Central Institute of Psychology He was also invited 
by the International Congress in Philosophy at Rome 
in 1946 Again in 1949 he was invited to the Interna¬ 
tional Congress in Humamstio studies at Rome He 
has published a large number of papers m journals 
in India and abroad and has published a book The 
Psychplogy of Meaning 

There are a number of research students working 
m the Department under him He started research 
on the problem of the Fatigue and Efficiency m Textile 
Industries about 3 years ago first at the instance of 
the Indian Research Fund Association and now with 
the support of the U P Government The work is the 
pioneer work m Industral Psychology in this country 
At present he is engaged in problems of Social Psycho 

h>gy 
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Prof. Prasad was the joint Secretary of the Indian 
Philosophical Congress in 1929 and was president of 
tile Psychology Section of the India Philosophical 
Congress at Nagpur Session in 1936. He has bom on 
the editorial board of the Penal reformer, a U.P. 
Government publication and also the Indian Journal 
of Psychology, the official organ of the Ihdian Psycho¬ 
logical Association (Calcutta). 

He is now 48. 


D. R. MALHOTRA 

President, Section of Engineering and Metallurgy 

D R’. D. R. MALHOTRA was educated at the Punjab 
University Lahore, Massachusetts Institutte of 
Technology at Boston and at the Harvard University 
from where he graduated witl ’high distinction in 



Industrial Chemistry and Metallurgy. He was em- 
.tolbyed ,by the Atlantic Dye-Sfcuff Company, New 
Hampshire, Portsmouth, as Chemical Engineer 
1 before returning to India. He worked with the 
Tata Iron A Steel Company at Jamshedpur 


as their Research Metallurgist from 1925 to 19Sl. 
He was awarded Carnegie Research Scholarship of 
£ 100 by the Council of Hon A Steel Institute, London 
for conducting Industrial Metallurgical Research 
in this oountry. This British Scholarship for Meter- 
Uurgical Research is considered to be the highest dis¬ 
tinction in the field of Metallurgy. He joined B.B. A 
C.I. Railway Company in 1931 as their Chief Chemist 
A Metallurgist. He was elected Chairman of Railway 
Chemist A Metallurgist Committee of Indian Railway 
Conference Association, New Delhi in 1942 and sinoe 
then was elected Chairman unanimously every year. 
He was appointed Offioer on Special Duty, Railway 
Board, in 1945 in which capacity he visited all the 
Railway centres in this oountry along with Mr. Hanoock 
—a British Water Softening Expert of London Midland 
A Sootish Railway who was invited by the Government 
of India. Since 1942 he h&8 been a member of the 
Metals Researoh Committee of the Council of Scienti¬ 
fic A Industrial Research and also served as a member 
of the Non-Ferrous Industries Panel of the Department 
of Planning A Development. Dr. Malhotra was elected 
Chairman of the Ad Hoc Committee of Indian Railway 
Conference Association for the reclamation of used 
oils. During the war he was responsible for conducting 
metallurgical research on behalf of the Railway board 
as well as for the Counoil of Scientific A Industrial Re¬ 
search for which necessary funds were placed at his 
disposal. 

The following Research problems of great national 
importance were entrusted to him for which satisfac¬ 
tory reports were furnished :—(a) Convservation of 
Non-Ferrous Met* 18 : (b) Manufacture of high-duty 

Cast Iron ; (C) Dephosphorisation of Steel Castings 
and (d) Manufacture of Tin-free Bronzes. 

Dr Malhotra is a Vico-President, of Indian Institute 
of Metals and is Chairman of Rajputana Scientific 
Association. He is a member of Indian Railway Fuel 
Committee, of the Coal Conservation Committee of 
the Government of India, and Chairman of the Rail¬ 
way Foundry Advisory Committee of Indian Railway 
Conference Association. He is the Present of Ajmer 
Merwara Refugee Cooperative Society at Ajmer, Presi¬ 
dent of RoUry Club, Ajmer and President and Captain 
of Golf Club at Ajmer. 
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The Republic of India 

26th January, 1950 

WE, THE fPEOPLE OF INDIA, having 
solemnly resolved to constitute India into a 

SOVEREIGN DEMOCRATIC REPUBLIC 

and to secure to all its citizens: 

JUSTICE, social, economic and political ; 

LIBERTY of thought, expression, belief, 
faith and worship ; 

EQUALITY of status and of opportunity; 
and to promote among them all 

FRATERNITY assuring the dignity of the 
individual and the unity[of the Nation ; 

IN OUR CONSTITUENT ASSEMBLY DO 
HEREBY ADOPT,fENACT AND GIVE TO 
OURSELVES THIS CONSTITUTION. 
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PLANNING AGAIN 


THE simultaneous release on January 19 from Now 
* Delhi of the text of a resolution adopted by the 
Congress Working Committee and of a communication 
reported to have beon made by the Federation of the 
Indian Chambers of Commerce and Industry (FICCI) 
to the Government of India—both devoted through 
a strange coincidence to the vital question of planning 
—appears to be of more than usual significance* This 
is all the more so because exactly one week later 
the country was to have been declared a sovereign 
democratic republic with only such limitations on her 
sovereignty as are implicit m her membership of the 
C ommonacalth of Nations and acceptance of the Crown 
as tho Symbol 

lhe Congress Working Committee s resolution 
which strongly urges the Government to appoint a 
Planning Commission to help achieve the four fold 
objective of creating a just social order, increasing 
production ensuring the best utilization of resources 
and the maximum si If sufficiency, embodies a new oco 
nomio outlook rarely to be found in the past resolutions 
and pronouncements of this august body Equitable 
distribution ought to have been included probably 
this is implied in just social order Not only has 
tho need for social and economic planning as an indis 
pensablo condition of successfully administering the 
affairs of the nation m tho modem context of life been 
emphasized but the Government s responsibility m 
implementing this need speedily and quiokly through 
the establishement of a statutory planning authority, 
the Planning Commission, has also been emphatically 
advocated The attempt to define the objects and 
purposes and to indicate the duties and functions of 
the Commission however inadequate reveals without 
doubt the Committees earnestness that the Govern 
ment should do something about it before long and 
must not allow the economic conditions of the country 
desperate as they are to drift any longer Moreover, 
the Committee have seen fit to mention the new oons 
titution as containing the germs of such a proposal for 
the creation of a statutory planning commission to 
carry out the objectives of the constitution 

Tho federations recommendations for the estab 
lishment of a central co ordinating authority to review 
tho various plans of Central and Provincial Governments 
and to give these a strict order of priority closely resem 
hies the Congress Working Committee b proposal for a 
Planning Commission to determine priorities to work 
out a proper allocation and distribution of the resourots 
and their constant adjustment to the changing require 
ment8 But while the Congress Working Committee 
have mixed up the question of planning with social and 
other broad issues, the FICCI, true to their profession 
have singled it out as a grave eoonomic issue and fully 
substantiated it with a critical review of serious govern 
ment failures in the economio field during the past two 
years Numerous examples }\ave been cited and facts 
and figures quoted to snow the failures in executing 
the plans hastily drawn up and decided upon The 


multi purpose irrigation and hydro electno power 
development schemes numbering about 170 have been 
the target of the most severe attack These schemes 
alono involved an estimated cost of Rs 120(1 crores 
and required foreign currency specially dollar 
amounting to Rs 100 crores According to one an 
nouncement tho Government intended to spend over 
Rs 200 crores a year on all Central and Provincial deve 
lopmont plans ihis fact alone was a glaring instance 
of the lack of realism co ordination and appreciation 
of the country s actual resources in capital metenals 
and trainod personnel which sadly characterized most 
of the Government planning Many of the schemes 
the federation pointed out had not even come out 
of the exploratory stage The result was that quite 
a number of them had to#bo given up as unworkable 
after considerable sums of money wire spent on them 
What was worse tho Government often indulged m 
misleading optimism for instance in their report 
in 1948 the Advisory Planning Board appointed b\ 
the Government which Btrangely enough contained 
few or no members of the old Plann ng Committee 
but a number of hardene 1 bureaucrats of the old 
regime had stated that during t>t next five \eare the 
provision of funds for the development is not likel> 
to present much difficulties as shortage of capital equip 
mint and trained personnel 

1 he f ICOl have not alieo spared the Government s 
open door fiscal policy in respect of the investment 
of foreign capital They have raised tho understandable 
alarm that such a policy without proper safeguards 
and control might stultify the Indian enterprise 

Mr A N Khosla in his presidential address before 
the Indian institute of Engineers has also given cx 
prcssion to the increasing dissatisfaction with the 
chaotic condition of the Government s piesent plann 
ing policy 

In oui impatience to cover in a few veers the tra k of 
a centuiy and with sn o\oremphaau on o ir limitations in 
technical know how we are apt to ml bn k and I > k up to 
foreign aid That aid can be no substitute for self help \Vliat 
use will it be if foreign spec mlists and foreign < apital are dum 
ped ui tho ountry when we are not ready t > make full use ol 
them ? h oreign co operation is desirable even essentia) if we 
are to get away from narrow nationalism and strive for the 
ct mmon advoni e of niankm I But we must seek this i o 
operation < n reciprocal basis and not in tfe form of benevolent 
dole to a nation out of work or unwilling to work It is for 
you engineers to show tho way how self help can be integrated 
with international co operation with best results and withe ut 
imparing national digmtv or snappmg national will 

We are still m the stage of transits n from a police state 
to a development state There is need for rapid development 
but we have to regulate the pate to suit our limited resources 
in men money and materials We must utilise all available 
resources to the best advantage taking up essential things 
first and leaving non essential however desirable otherwise 
to wait for bettei times 

With a realistic and firm approach we shall achieve results 
If we disperse our resources and energy for any extraneous 
reasons our efforts will gather orttp liabilities in the form of 
half finished undertakings end result in shaking public eonfl 
deuce ut our ability to produce results 
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'RmJibMo planning must, however, ensure that industrial 
development will proceed side by side with resource develop 
meat. For instanoe, it will be wasteful to produoe large blocks 
of power without at the same tune setting up the industry or 
other load to utilise that power, or to provide irrigation fiv i 
titles without at the same tune preparing the agricultural lands 
to receive that water As stated in tho Congress Working 
Committee’s resolution projects for increasing irrigation fardi 
ties and power supply of the country am the basis of its pros 
perlty and progress and will, therefore, rank first for prioritj 

It is neresaar} to have an inventory of resources and their 
periodical revaluation to keep them to date so as to find for 
instance, what is on top of or under the soil and what power 
potential can be developed in tho rivers 

There is amplo wealth in tho country in the form of land 
water and minerals and abovo all the human materials There 
is, however, apparent shortage ot money Tho problem is how 
to mobilise the effort for production and more production, 
to infuse into tho general mass of people a sense of urgem v 
in this respect and bring home to them the nuked truth that 
unless we work and produce more our present low standards 
of living are gouig to deteriorate still tuither and we shall 
be heading for on economic c i uus 

It is difficult to disagree with the views expressed 
in the Federations memorandum and in Mr Khoslas 
address Nor can we disagree with their mam thesis 
that much of the country s present economic chaos 
is largely due to the Government's muddling in the 
name of planning But this diagnosis is hy no 
means new It is perhaps not out of place to say 
that we, among a few other groups and individuals 
wore the first to recognize and advocate the need for 
co ordmatod State planning and to draw attention at 
tho same time to the d&ngors of unco ordinated piece 
meal planning From before World War II when the 
economic outlook of the Congress could not get beyond 
the spinning jenny and tho bullock cart, the industry 
and trade were openly sceptical about any move to 
wards planning because of the implications of possible 
State intervention and control of production, and the 
then foreign Government regarded as idle, utopian 
and useless all talks of development, lot alone planned 
development, we have been enloavourmg to convince 
both the public and the Government about tho urgency 
of national planning * 

Historically, ideas of planning were first ventilated 
in this country by Sir M Visvesvaraya, the prominent 
industrialist, statesman and economic thinker between 
the years 1935 and 1940 and steadfastly thereafter 
through the useful pulbications of the All India Manu¬ 
facturers’ Organization, of which he was the president 
To the Congress belongs tho credit of giving practical 
shape to Netaji Subhas Chandra Bose's idea of a National 
Planning Committee Appointed in 1938 under the chair¬ 
manship of Pandit Nehru, tho National Planning Commi 
ttee, although much of its findings are now obsolete 

*The following is a selected list o( editorials on planning 
appearing in ScimriK A Culture 
Planned Economy for Provinces August 1939 
PEP -its Aims and Object* March 1942 
Planning and Prospect- May, 1944 
Department of Planning A Development—July, 1944 
Planning and Policy—December, 1944 
Planning and Muddling—December 1945 
Patterns of Planning in Different Countries- January 1947 
National Research Council—October 1947 


and of little practical value, represented the first com¬ 
prehensive effort at planning on a national scale The 
NPC worked through as many as twentynino sub com¬ 
mittees whioh covered almost every aspect of the coun¬ 
try’s life Its work was interrupted by the incarcera¬ 
tion of the Congress leaders at the outbreak of the war 
But even then within this short time, the NPC oould 
collect and synthesize a vast mass of useful data and 
statistics which served as the most important source 
mate^pls when, m 1944 and after, the industrialists 
of Bombay and, following their example, many other 
groups set upon themselves the task of preparing blue 
prints of economic development and thus producing 
printed solutions of the country’s economio difficulties 
The individual merits of most of these plans, including 
the Bombay Plan, may be doubtful, but admittedly, 
these did much to popularize the idea of planning 
in this country as never before 

The Department of Planning and Development 
(DPD) created about this time (1944) under the oharge 
of late Sir Ardeshir Dalai, was the first official recogni¬ 
tion of tho State responsibility m planning But tho 
Department mado a false start by incorporating the 
idea of development along with planning which natural¬ 
ly enough scared the other departments and sowed 
the germs of discord and jealousy instead of one of 
oo operation and co-ordination These departments 
of the Central Government and also the Provincial 
Governments themselvos did not only obstruct the work 
of the DPD m various ways, but viei with the DPD 
and with one another in producing a spate of plana and 
blue prints In our editorial on ‘ Patterns of Planning 
in Different Countries”, January 1947, we pointed out 
that, according to the most conservative estimate, 
tho total number of pages covered by all these Govern¬ 
ment plans easily ran well over 20,000 pages This 
effort not only involved duplication, overlapping and 
confusion, but most of the plans were only sketchy 
and superficial compilation work by incompetent 
staff 

In the face of these difficulties, the DPD, it must 
be admitted, did much useful work by appointing 
a senes of industrial panels, whose findings and reports 
now constitute the basis of further constructive work 
in tho important field of industrial development 

After the transfer of power it was hoped that 
the Congress Government, with tbeir w ell known sym¬ 
pathy tor and interest m national planning, would 
take up tho question of planning more seriously and 
on a permanent footing, and what was more important, 
would restrict the preparation of, and the praotice of 
taking decisions on, departmental planning It was 
a pity that nothing of this sort was done On the 
contrary, the same mistake was repeated by encouraging 
the appointment of an endless series of committees and 
sub-oommitteee separately responsible to the various 
Ministries of the Central and the Provincial Govern¬ 
ments, resulting in the economic chaos and confusion 
to whioh tiie FICCI have now referred 

All till* was foreseen by those who had some know¬ 
ledge of this planning business in India In our editorial 
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referred to before we strongly oriticized the practioe 
of unco-ordinated departmental planning and proposed 
the setting up of a (central Planning Commission 
vested with proper authority as an ntegral part of the 
Government The Planning Commission mo suggested 
should be a fact finding body continuously studying 
and investigating the condition in iverv department 
of human activity all over the country collecting and 
maintaining up to date statistics m agriculture jndus 
try health education communication and defence 
and other activities A Ctntral Statistical Department 
was considers 1 an essential part of the plann ng maohi 
ner\ I hi ( hairman of the Planning (ommission 
was t< be a whole time man a member of the cabinet 
and om of the vice presidents of the cabinet 

l^ater on m the October 1047 issue of Science A 
Cm tube we cami back to the same subject and elabo 
rated the machinery of a Central Planning Commission 
and ts relationship with other ministries The duties 
and functions proposed for the Commission curiously 
enough agree very closely with those now specified 
in the ( ongress Working Committee s resolution In 
one respect howevtr there is a very important differ 
once The (ongress resolution states that one of the 
duties of the Planning Commission will be to secure 
full and all round oo ordination in the progress of plan 
ning and in the execution of the plan We find it diffl 
cult to agree with the idea of including in the duties of 
the Planning Commission any aspect of execution of the 
plan which should exclusively concern the other minis 
tries While it should and must he fully within the com 
petenoe of the Commission to study the stages of 
development of the plan and the difficulties and failures 
which are likely to be experienced n the progress of 
execution and to make recommendations for fiture 
guidance the Planning Comn ission should not have any 
responsibility in the matter of execution or oo ordination 
of execution of the plan itself As pointed out before 
this was precisely one of the main causes of failure of 
the old Department of Planning and Development 
Our conception of the Planning Commission as we have 
often expressed in the oolumna of tins journal is that 
its functions should be similar to those of an architect 
of a bu lding and not to those of the building oontrac 
tor The task of finding out whether the execution has 
fulfilled the plan should of course devolve on the Com 
mission 

There is yet another important aspect to which 
sufficient attention has not been paid namely the role 
of scientists engineers and other experts in the Planning 
Commission The Commission have doubtless to be 
guided by the over all political and social philosophy 
which the Parliament will choose to set before the eoun 
try but its functional success Mill primarily depend 
upon the extent of Its export and scientific composi 
tion The expert composition of the Commission can 
alone guarantee an objective approach to the country s 
economic and other problems and the r solutions to be 
worked out in the plans This consideration led us to 
suggest in our editorial of the October 1947 issue the 
establishment of a National Research Council along 


with other councils for labour finanoe etc as fune 
tional organism of the Planning Commission We saw 
this as an effective way of mtergrating science with 
national planning 

Sinoe that article was written the Government have 
step by step created new organisations which when pro 
perly oo ordinatedand allowed to function actively under 
will materially advance the work of the Planning Com 
mission In June 1948 a Department of Scientific 
Research under the Prime Minister was established 
whose function inter alia would be to tender scientific 
advice to the Government deal with ad hoc scientific 
research oo ordinate the scientific activities of other 
Ministries For this purpose a Co ordination Com 
mittee consisting of eminent scientists has been establi 
shed We had occasion to review the functions of this 
new Department (September 1948) and to suggest 
that it should be converted into a Central Scientific 
Office of Cabinet level similar to that proposed for 
Great Britain for the co ordination of national scien 
tifio policy with the economic policy of the Government 
to be 1 nked up with other planning agencios m the 
Cabinet Offices and with the Central Statistual Office 
when created A Central Statistical Organization under 
the charge of the Statistical Adviser to the Cabinet 
was started in January 1949 A permanent Office 
for Census and Vital Statistics under a Registrar 
General was established in May 1949 All these organi 
rations according to Prof Mahalonobis indioate a 
move towards a more comprehensive review of the 
economic policy of the Government The role of 
statistics in National Planning has been described by 
him in his presidential address before’the Poona session 
of the Indian Science Congress as follows 

National planning has several aspects i First there is the 
preparation of plans at the technical level requiring the help 
and co operation of workers in every branch I of science and 
tecl nology Statistics is mdispensible at this stage for the 
supply of basic information Secondly the individual plans 
have to be built into a general plan Heie'statistios is the 
common denominator and supplies the common binding modi urn 
for tho whole Thirdly the plan has to be implemented At 
this stage also statutes cano help in two ways Firstly by 
establshing scientiftc'contr nee to ensure the programme of ac 
tion proceeding onj efficiency lines Secondly by (conducting 
continuous assessments of the results, by keeping account 
of the input of money effort and resources and measuring what 
U obtained in return The process is eniver ending In the 
actual working of the plan defects aroT reveled {and newjpoa 
abilities emerge requiring consequential changes Statistics 
is again invaluable in diagnosing weaknesses in guiding con 
trolled experiments and in suggesting improvements. Sta 
tUtics is thus an integral part of the dynamics of nation 
planning 

He concluded his very important address with the 
following words 

In a not onal plan scientists and technologists also have 
to make their contributions They can give the labour of their 
thought and by the skill of their research and experimentation 
show how to overcome difficulties and open o it new postibili 
ties The statistician* have a humble rile but they also can 
help in reaching vital decisions 

The utter inadequacy of making assessments and 
framing recommendations by individual ooramitteea 
in the absence of a permanently functioning Planning 
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Commission, w clearly exemplified by the report of the 
Scientific Man Power Committee which has just been 
released to the public We have nothing but admiration 
for those who are responsible for the report They have 
spared no effort to form an estimate The Comnii 
ttee have estimated that during the next five years 
the Government s total need for scientific personnel of 
both senior and junior grade would lie about 1 12 000 
Against this only 3.1,H00 scientists and technicians of 
all descriptions are at prew nt employ ed /nail the Govern 
ment and Government sjHinsoml departments 
That is, within the next five jihix th< Goveriunint 
will absorb ten times as many suentists and techni 
oians as they do now We wish that this really happens 

But do the recent trends of employment of scientists 
in Government services or in industries justify this 
optimism i Have the financial mi plications bun 
carefully worked out 1 If we assume, on an average 
an emolument of Hs 200 per scimtist inclusivi 
of all allowances whirh is an txtremly oconomie 
estimate under the presc nt living < onditions this moans 
an increase in the budge t hv ovt r Rs 70 oron*s a year 
for salaries alone But the sc entists and technicians 
can not work in vacuum They would require secre 
tonal and unskilled staff and further seientifie equip 
ment, tools, chemicals etc of both capital and recurring 
nature, which would be an item of no less heavy recur 
ring expenditure The Seientifie Man Peiwer ( ommitteo 
have not examined this aspect of the question whether 
the Government revenue would during the next five 
years increase bv such an extent as to make possible 
the absorption of scientific personnel on this s< ale Wi 
know there is already unemployment among scientists 
and technicians and the plight of science graduates 
and masters of science is daily becoming worse at 
least in this part of the country 

The Committee have admitted their unavoidable 
dependance on existing Government blue prints of 
development Calculations and estimates had there 
fore to be made on the basis of what the over enthusias 
tic Government departments proposed to do in the near 
future in order to achieve Rammjya overnight and not 
on the basis of what they were actually eapablo of do 
ing under the existing limitations of financial and ma 
terial resources The result was another unfortunate in 
stance of waste of money time and energy and the birth 
of an abortive report which leads the country nowhere 


In his presidential address Prof P 0 
Mahalanobis referred also to the Government’s 
drive m attaining self sufficiency m food by 1951 
and showed how official optimism was hardlv substan 
tiated by the available statistical evidence When 
one takes into consideration increasing pressure 
in population, the critical balance between food and 
population, increasing food imports during the last 
ten years inadequacy of food and agricultural statis 
tics, the Government’s emphatic declaration of the policy 
of attaining self sufficiency in food by 1911 however 
commendable, represents hardly anything more than 
a pious wish The various constructive suggestions 
w hich Prof Mahalanobis hinted in course of his address 
can only be translated into practical propositions bv a 
Nat onal Planning Commission 

It is certainly nocesnary ho said to attain aelf "Uffi 
nency in food by 1951 But this is not enough The produc 
tion of food must keep pace with the growth of population But 
not only food It is also necessary to produce houses clothes 
and thousands of other things in increasing quantities Pro 
lurtion must keep pace with population Tho future trend of 
population in Tndia is therefore a matter fot serious eoncem 
Available e\ idenre indicates that at the existing level of produr 
tion the balance has already become adverse A further and 
ontinual growth of population without a commenMirate growth 
in tho means of production will be disastrous The onlv 
way la to develop our national rasouries 

The country today finds herself in a perilous eco 
nomic condition Prec ous time has been lost through 
failure to appreciate the real issues for lack of experience 
and consequently through inaction and indecision 
Things must not be allowed to dirft any longer The 
Government should immediately set up the Planning 
Commission not for the employment nf the unemployed 
in high Congress ranks, but for making available to th* 
Government the counsel of such men who bv their 
upbringing and labour, arc capable Qf taking stock of 
the entire situation and starting on a clean slate If 
it involves the temporary postponement of all deve 
lopment plans for a year or two, it will still be well 
worth putting up with the temporary inconvenience 
and hardship that such postponement m ght enta 1 
The prospect of a better, surer and all round productive 
endeavour will be infinitely more welcome than tho 
present chaos, uncertainty and aimless groping in tho 
darkness 
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SPECULATIVE PHILOSOPHY OR PROGRESS* 
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EXCEPT for the most primitive of aborigines men 
13 are not eontent to live in the world as they find 
it They undertake to make o\er the comer of it in 
which they live so that it will suit their needs Only 
the most primitive people rely so much on the natural 
world that they depend for food on the wild fruits and 
nuts which natun provides They make over their 
own part by <Ioann/ the forest and cultivating the 
land In some climates they do not depend on natural 
rain for thnr crops but store water for dry weather 
irrigation In mane ways men make over the natural 
world to suit their nee Is 

Many < the r animals control nature and make 
over their environment in limited ways Beavers 
construct dams to create small lakes in which to build 
their homes Birds and mane insects build nests 
and many animals dig holes in the earth for shelters 
Nearly all Buch abilities are specialized inherited traits 
In man on the contrary efforts to control nature and 
to remake his environment cover nearly every phase 
of his life and take numborless forms 

Without such mastery of nature the earth would 
support but a small part of its present human popu 
lation In the part of North America now occupied 
by the United States before settlement from hurope 
began the half million aborigines who occupied that 
great area were often near starvation because of exhaus 
tion of their natural hunting grounds For their way 
of living in the world as they found it the land was 
over erowiled Blqody wars of extermination wore 
fought for possession of hunting grounds Today 
with greatly increased control of nature the same 
land supports not half a million but ono hundred and 
fifty million poople and this hundred and fifty million 
live on a so i lucli bitter scale that the poor pauper on 
relief has a higher level of living and greater economic 
security than the favoured tribal chief of the old days 

As control over nature increases men gam mere as 
ing security against flood drouth famine and disease 
and great as have been the gains of men in the past by 
such controls the vast possibilities for increasing mas 
tery of nature are barely touched l he security won 
by that increasing mastery may bo of little value 
unless then is corresponding development of ethical 
and spiritual qualitic s There is no one kind of exoel 
lcnco which by itself hill make a goexl life for individuals 
or for society A well proportioned development of 
all phases of life is necessary If any one vital element 
is Benously disregarded the whole pattern of life may 
bo gnatly rtduoed in quality Mastery of nature 
is not the only condition necessary for a life of dignity 
and security Yet it is an essential element and dis 
regard for such mastery will result in poverty disease 
and degradaton 

n a talk inven at tie Indian Institute of Culture 
Bangalore March 1949 


Man should be * harmonious part of the pom mu 
nity of nature When the term mastery of nature 
is used it does not imply that something outside of 
nature imposes dominance upon it Rather the ex 
pression is used in the way in which we would speak 
of self mastervi which does not imply that one part of 
self domineers over other parts but that the growing 
personality achieves integration and fulfilment 

With some people while any long established 
control of nature such as cultivation of the soil or the 
building of houses is acoopted almost as a part of 
nature like the building of nests bv birds any recently 
achieved bontrol seems unnatural and artificial This 
difference is in the attitudes of the persons concerned 
and not in the processes themselves 

At every step In the history of mankind increase of 
mastery of nature has been brought about by three 
essential elements First there is required direct 
intimate first hand ac quamtance with those elements of 
nature that are to be mastered We seldom can either 
understand or control that with whieh we are not 
acquainted bimple and obvious as this statement 
seems failure to realize it has been one of the chief 
causes of human backwardness 

The second necessary element is understanding 
Onlv as there is capacity and desire to understand 
to see what has meaning and why and to see how 
things are related to each other can increasing control 
of nature be brought about Understanding is gradual 
ly developed in society and is passed of from generation 
to generation Only that mtelligenoo which is support 
ed by accumulated social wisdom is adequate for the 
mastery of nature That is, wide ranging education 
either formal or informal is essential to the most effeC 
tive and progressive mastery ihird increase of 
mastery of nature requires skill of hand and eve 
Fvery step in the actual work of making the world 
over according to our need involves suoh skill Whether 
one is digging an irrigation ditch or is carrying through 
the moat complex and exacting physical or chemical 
experiment skill of hand and eye in handling and 
dealing with physical things is a primary necessity 
The moat brilliant and penetrating theory ib without 
effect in controlling the environment and m remaking 
our world until appropriate skill of hand and eye have 
done their part 

Understanding and familiarity with the physical 
world where acting by themselves produoe the scientist 
Skill of hand and eve and familiarity with tools and 
with the phases of the physical world being dealt with 
produce the craftsman or technician 

Finally these various activities are most effective 
for making desirable changes in our environment when 
they are associated with each other Just as men 
do not oooperate most efficiently if they are strangers 
but only when they intimately acquainted sod 
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have learned to work in unison so brain and hand do 
not cooperate effectively if they are nearly strangers 
Cooperation is best when they have developed such 
habitual coordination as that of the hands and mind 
of a master of musio who expresses his mind and soul 
as he plays a musical instrument with his hands Such 
coordination of mind eye and hand as a rule results 
only from a lifetime of the practice of coordination 

Now if there are any deep seated attitudes which 
tend to prevent the development of understanding or < f 
acquaintance with nature or of skill of hand and eje 
or whioh interfere with tho coordination of these three 
so that they cannot work together effectively then 
such attitudes may become great handicaps to tho 
increasing mastery of nature whioh is one of the primary 
essentials to human well being 

I am of the opinion that in nearly all civilised 
countries certain attitudes have prevailed which have 
interfered with the growing mastery of nature In 
some oountnes such interference has been greater than 
in others 

In ancient days India was in tho forefront of hu 
manity in the control of circumstance and in the process 
of making over the physical environment to meet 
mons needs Then for some reasons that habit of 
increasing mastery was largel> discontinued As evi 
denco of the interruption of the habit of mastery 
we may point to the facts that except where Furopean 
methods have been adopted agr culture uses the same 
tools and teohnic as at the dawn of history thousands 
of yoars ago Fxoept for lecent western innovations 
mechanical devices are about the samo as then and 
engineering methods have) not greatly changed A 
hundred times as much human time and effort art re 
quired to pump water by methods indigenous to Tndia 
as by modem western methods Tho average span 
of life is shorter in India than in any other great cm 
lized country and the standard of living is lower 
Disease is more general Judged by various standards 
India has not maintained that quality of achievement 
of whioh her ancient life gave promise In view of 
ancient achievements and of the generally high level of 
Indian intelligence there seems to be no genetic reason 
or anything inherent m the invironment which made 
this slowing down of progress inevitable India had 
achieved a high level of civilization while most Furo 
peans were still crude primitives dressed in skins 

All the potential wealth of India has been present 
during these thousands of years There was adequate 
intelligence The Sanskrit language among the most 
discriminating in tho world must have been developed 
by very high intelligence The Vedio writings show 
penetrating thought The water power has been 
there wasting itself through the oentunes Ihe coal 
iron ore and aluminum bearing bauxite have been in 
the hills Plants and animals have been inviting men 
to improve quality by selective breeding Dry but 
fertile lands have been awaiting irrigation Disease, 
poverty and mental and social maladjustment have 
been displaying their nature and have been calling 
tor study, understanding and mastery 


Until two or three hundred years ago Europe 
was largely in the same retarded condition as Tndia 
The sudden development of control of nature which 
has taken place has not result* d from anything new 
being added to the earth or to any sudden increase in 
tho mental ability of men but fiom liberation from 
certain bondage of irind and spirit which had made 
men largely impotent Even today that liberation 
of tho western mmd has only begun ( an we discover 
anything in the Indian attitude toward 1 fc whioh might 
account for the long time thwarting of that control of 
the environment for which all the necessary elements 
seem to have been present 7 lhert are two attitudes 
which in my opinion have interfered senouslv with 
that increasing mastery of nature Neither of these 
is pccular to India though both are present hero One 
of these is *he caste systc maul the othc r is the common 
philosophic attitude of retreat from objective reality 
( unously these two attitude s have somewhat tho same 
adverse effect on man a mastery of his environment 
Because the caste svstem can It (Imposed of more 
briefly I shall touch on that hrst 

Furopo also has had its caste system but perhaps 
because h uiopean society of one or two thousand years 
ago was ciueler and less definitely organmed caste 
was not so well developed nor so thoioughly enforced 
It has been characteristic of the e iste Hasten m India 
that men of different castes become competent and 
skilled in their own fields but seldom achieve famili 
arity and masters of the work of the other castes 
Because some castes provided the phde sophr rs and 
reflective thinkers while others deve loped skill of hand 
and eye in craftsmanship while perhaj s still others 
provided skill in adn in stration and management 
there tended to be a lack of that union e f reflection 
and of execution and of union of mind and hand with 
intimate acquaintance with materials which are ncces 
sary to advance our control over nature Ihe man of 
scholarship and reflective thinking lacked intimate 
acquaintance with the physical work! On the other 
hand both the administrator and the skilled ciafts 
man lacked much of the intellectual cultural in 
hentanco and of the philosophic outlook Thus 
because under the caste sjstcm intellect ml develop 
ment and reflective thought tended to he eiivorecd from 
practical management and from eiaftsinanship the 
person of refleetive thought did not have the necessary 
practical Bkill to remake his environment while the 
practical manager and the skilled craftsman did not 
inherit the tradition of ranging mind and philosophic 
reflection which produce mental pi times of the new 
world men need to fulfil their ] ossiblities 

I repeat this is not purely an Indian problem 
For a thousand years medic val 1 urope also had its 
oaste system But for that fact and for the philo 
sophic retreat from reality the present age of growing 
mastery of nature might have dawned on both Furopc 
and India two thousand years ago 

The other attitude we have pointed to— the philoeo 
phers flight from objective reality—has tended to a 
Similar result It is desirable again to emphasise that 
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the kind of mastery which controls the physical environ 
mcnt and makes over the natural world to suit man s 
purpose definitel> requires both intimate first hand 
acquaintance with the elements to be mastered and 
the disciplined and practical skill of eye and hand 
which makes possible effective manipulation of tools 
and materials h very step in the actual control of 
man s envu mment has called for such intimate acquain 
tance and for such skill with physical things 

Now it is a usual characteristic of the philosopher 
that hiB attention is directed not to the objective world 
about him but inward upon his own thoughts and 
mental processes When the philosopher reads it is 
commonly the writings of other men whose thoughts 
were similarly directed 

Because the philosophers mind is turned inward 
he like the high caste men we have jiwt described is 
generally unskilled and mept in handling phvsioal 
things With doubtless many individual exceptions 
such as Spino/a the spectacle maker this has been 
characteristic of philosophers from time immemorial 
until recently Simple and incidental as that fact 
may seem its natural and almost necessary results 
are far reaching and momentous on the one hand to 
philosophy and on the other hand to mans degree of 
control of his physical environment 

Scarcely any course of notion which could be devised 
short of solitaiy confinement in an empty cell would 
so conduce to ineptitude m contact with objective 
reality as docs that of the philosopher in turning his 
mind away from the phenomenal world and of center 
mg his attention on the world of abstract ideas And 
here is a significant result The philosopher s personal 
helplessness before objective nature almost inevitably 
reacts on the philosophers outlook In his mind 
the helplessness before the objective world which he 
experiences in himself comes to be one of the given 
facts of life even more basic than Descartes dictum 

I think therefore 1 am lhis helplessness seems so 
completely obvious that it seldom comes into question 
in philosophical discussion and seems to require no 
argument lo question that helplessness in any but 
small matters seems fantasy 

Now there is an impulse m man as in every living 
thing to aehifve completion of an ideal pattern* 
fcor instance every tree that grows has such an impulse 
to realize an ideal Every twig and every leaf which it 
produces is in response to that impulse to perfection 
Such impulse never has full expression because perfect 
fulfilment is sure to be more or Ion prevented by adverse 
circumstance and perhaps bv inner oonfliot or incon 
gruit\ within the pattern Man as an animal shares 
with all plant and animal life this impulse to fulfil 
an ideal type Mo far as his physical body is ooncemed 
he is like plants and other animals in that he has little 
choice as to what that bodily pattern will be Hu 
physical type is substantially determined before hu 

* Such terms as “ideal pattern and ideal type am not m 
tended to unplj a pre existent Platonic idea of which the actual 
is a reflection nor to infer any other explanation of the phsno 
tamoa n hrred te but eafp to i ds n t^ it bjra oowsaUnt aarrsa 


birth and which of you b\ taking thought oan add 
one cubit to his stature * 

But man has qualities of mmd and spirit whieh 
are scarceh if at all evident on lower animals His 
mind or spirit also has cravings to fulfil ideal patterns 
and these patterns of mmd and spirit are not dictated 
to him before birth as is the ideal pattern for his body 
To some degree he seems to be free to create his own 
ideal patterns in his mind or spirit 

The apparent existenoe of ideal patterns which 
bring sptoits try to exemplify suggests that behind 
the objective phenomena is reality which cannot be 
realised or known through the senses This discussion 
does not deny that assumption but holds that the 
first me thod we have for getting intimation of such 
reality is reflection disciplined by observation of objeo 
tivc reality 

1 hu freedom to create or bv exploration and oom 
panson to Relect one s own ideal pattern of mind and 
sprit is far from complete A mans range of choice 
is partly limited h> h s biological inheritance There 
are elements of compulsion m social tradition in govern 
mental requirtme nts in religious indoctrination in 
economic ciicumstance and m the prevailing mores 
Yet to some degret it seeniH that tho individual may 
make creative contribution to his own idoal pattern 
Bj observation and reflective thinking he can give 
consideration to logical relationships of cause and effect 
Sometimes bursts of creative intuition or insight make 
their contributions 

Possible ideal patterns of the mmd or spirit range 
from small to great anil from the most self centred 
ambition to patterns aiming at the longtime good 
of all that lives Sometimes such ideal patterns of 
mmd or spirit lelate chiefly to the physical world 
A man ma> picture hinself as possessor of a beautiful 
garden and then he mav strive to realize that picture 
4nother has a vision of a successful business oareer 
Another pictures an empire with himself as emperor 
and spends his lift for the achievement of that vision 
Hitlc r envisioned a vast State in which the ideal pattern 
he had formed could be imposed upon all men The 
democratic mmd envisions a society in which every 
man shall be free to determine hu own ideal pattern 
as long as it is within the framework of the general 
good Spiritual leaders arise and present ideal patterns 
w hich they w ould share w ith all mankind and sometimes 
the followers of sue h a leader claiming that the pattern 
they follow is the one true ideal give it rigid doctrinal 
form and desire to influc nee or compel all men to accept 
it as their own 

The ideal pictures in men s minds to the fulfilment 
of which they oommit their life efforts vary greatly 
m social value Some of these ideal pictures rail for 
influencing the motives of men towards peace on earth 
and goodwill toward man Some are concerned with 
personal satisfaction or aggrandisement often regard 
less of the effect on the lives of other men Dictator*, 
exploiters and selfseekers of many kinds develop 
such mental pictures and try to fulfil them Soma 
men have ideal picture* of mnreaamg mans pom** 



February, 1960 


SPECULATIVE PHILOSOPHY OH PROGRESS 


over nature of subduing the earth and of making it 
over bo that it will be more suitable for fulfilling human 
need 

The desire to increase mastery over nature is not 
onh a kind of ideal picture which some men have for 
its own sake but it is also a means to other ends The 
man of selfish ambition in his desire to be dominant 
over others may try to build a bigger palace or to erect 
a greater monument and so is involved m mastery c f 
nature A man of strong social purpose may desire 
to reduce human tragedy by stopping floods by over 
oommg drouth by removng conditions which cause 
disease and he also needs increase d control over nature 

Not only is the philosopher ill equipped for the 
mastery of nature whether his motives ma> be the 
service of his fellow men or the winning of a great 
name among philosophers but because his attention 
has been turned toward abstract ideas rather than 
toward physical realities he is not greatly interested 
in such mastery Being himself relatively helpless be 
fore nature he generalises his own helplessness as a 
universal an 1 inevitable helplessness of man before the 
natural world That helplessness becomes an inherent 
part of his philosophy 

One observes the widest possible range of motives 
to which power to master nature and to control 
events is made the instrument In a hundred research 
stations men are breedng new varieties of crops to 
increase the human food supply In a hundred labo 
tones men are socking th< cause and cure of disease 
On tho other ham! vast sums arc being spent to make 
men able to kill each other more effectively lhe 
invention of paper anl the pnnting press is typical 
These added controls of nature enable men to more 
effectively publish truth or falsehood about each other 
Control of nature is welcomed because of faith m man 
faith that in the long run the spirit of man w ill use his 
powers for his good 

It is a characteristic of men that they do not easily 
accept defeat As they find fulfilment in possible 
m one direction they turn to another 1 he philosopher 
helpless before the vast tyranny of the physical world 
turns to tho world of speculative ideas Unable to drive 
a nail or to plant a held he comes to have his interests 
and to make his home in the world of his speculations 
In that other world actualities do not enter to mar his 
ideal structure lhe more hu ideal structure is beyond 
test by the senses the more immune it ib to injury and 
the more he feels securely at home there Compared to 
the vast sweep of his mind how trivial and mean are 
the efforts of men to drain a swamp to build a house 
even to assemble an empire Craving a sense of reality 
and validity for the world of ideas he has created he 
comes to view his world of speculation which cannot 
be tested by the senses as the world of reality while 
the physios! world wound him he calls illusion Has 
he not in effect found escape from reality 5 Is not 
tins flight from reality the great sm of philosophy 
against mankind 1 There is no nec$siary purity or refine 
aunt in escape from objectivity A philosopher may 
carry over into the realm of abstract ideas the arrogant 
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positiveness of a dominant caste Bufity of spirit 
may therefore be more oommonly found among the 
lowly than among those who flee from the objective 
world to that of abstract speculation 

Without the humbling discipline which comes from 
relating one s thinking to objective reality the philo 
sopher maj become arbitrary irresponsible and capn 
cious The philosopher who lives in a world of speeu 
lative abstractions must also live in the phenomenal 
world Since the two worlds are often incongruous, 
the habit develops of living with and accepting incon 
gruity as natural To carry truth and falsehood together 
comes to be called tolerance Tncompatibles come 
to live together m his mind creating inherent dishar 
mony a condition not favourable to development of 
a great integrity of spirit or a great ethics 

Even when speculative philosophy calls men to 
action unless there is a live belief in the possibility of 
remaking the world to serve the needs of life the action 
called for may be only a short of ceremonial a sacra 
ment required by the gods rather than a process 
of remaking tho environment Only out of faith in 
the value of purposeful action can it become effective 
or ennobled 

As the philosopher s influence sprea Is the atti 
tude tends to preva 1 in society that the world of spetu 
lation of patterns and theories beyond the test of 
physical experience is important while the physical 
w orld is relatively unimportant Is not India thorough 
ly saturated with that belief and ih not the western 
world only gradual!} liberating itself from a similar 
state? When men como to givofind allegiance to a work! 
of speculation which is beyond objective examination 
the increasing mastery of the objective world the 
progressive remaking of man s environment to suit 
his needs slows down or stops The latent mental 
spiritual and physical capacities for mastering the 
physical world are still present m men but b( lief in the 
possibility of such mastery and the spirit to undertake 
it are gone Whenever speculative philosophy in its 
flight from objective reality becomes dominant then 
man s mastery of his physical world declines 

Such a decline in the habit of mastering nature 
and controlling the environment has taken place here 
in India Hero where this product of speculative 
philosophy has been fixed in the minds of the people as 
perhaps nowhere else on earth and over a long period 
and where more than anywhere else a purely specula 
tive view of life is held to be superior to a mastery 
of the objective world what do we find as to man s 
relation to nature As I have said before the tools 
men use for living m India are more primitive and less 
produotive than in any other civilized country A 
day of a mans life in labor will produce less of tho 
physical goods men live by than m any other civilized 
oountry The life span is shorter than in anj other 
such oountry Poverty is more general and more ex- 
treme Disease is more prevalent 

Fifty thousand men from a country half way 
around the world, whioh did not despise mastery of 
nature, for oeatunes held in subjection a population 
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of hand reds of millions Servitude of spirit was in¬ 
grained in a great people 

Because the intellectual leadership of India com 
oemed itself with speculative philosophy which did not 
concern itself seriously with remaking the world, the 
man of action was not provided with a great pattern 
for his life Following the conventional pattern of men 
of action he became a great military conqueror With 
great power to control circumstances he built himself 
a kingdom, huilt it on human blood, or by the servitude 
of many men built himsolf a palace which cut him off 
from the common life If the concern of thinking 
men had been the mastery of nature for the benefit 
of the common life, then a great ideal pattern of action 
would have existed to call the loyalty of men of action 
If wo ignore esoteric criteria so private that they cannot 
be communicated to others, the fruits of speculative 
philosophy have not been glorious 

The philosopher makes vast generalizations which 
in his mind describe the underlying nature of things 
and include all the world For instance, there is the 
concept of “evil ’ as an inherent element in the nature 
of the world Before such a universal as “evil man 
seems hopeless What can ho do against the very na 
ture of existence ? Yet, in fact the abstract idea of 
“evil” is a philosophic creation 

Suppose, now, that instead of being a speculative 
philosopher dealing with vast speculative generaliza¬ 
tions, such as “evil ’ the man of insight is a practical 
person, seeing what ho actually sees What he actually 
has experience with is not the abstract generalization 
“evil”, but certain specific evils Concerning some of 
these he may not be entirely helpless One evil he 
observes is starvation He can turn his attention to 
better varieties of crops, better methods of cultivation, 
more certain water supply Perhaps there is over 
population He may study population balance and 
develop elements of population policy Disease is 
rampant He can studv the causes of classes of diseases 
and of particular diseases, and the nature of the human 
body that is subject to disease and little by little 
may master disease 

Such an approach to life has spiritual quality 
At the Buddhist temple at Samath there arc murals 
depicting incidents in the life of Buddha One of those 
pictures tie master bathing the bodv of a man ill with 
dysentery Today, nearly 2500 years later dysentery 
is probably as prevalent in India as when Buddha 
performed th,e act of mercy and brotherhood Would 
there have been any less a spiritual tradition if through 
the yearB a band of devoted men had studied the nature 
and causes of dysentery so that it might be eliminated 
from the world In some large areas of the western 
world dysentery has been almost eliminated by men 
who did not speculate on the concept of evil, but did 
study the nature of dysentery 

Think of the great university of Nalanda, lasting 
through nearlv a mdlemum with 8000 to 10,000 students 
What if, instead of speculative philosophy, dealing 
largely with subject beyond experimental inquiry, 
these students and their teachers had been engaged 


in learning how to master physical circumstance and 
to rcraako men’s environment 1 

If we should excape from the concept of the help¬ 
lessness of man m the objective world and should bend 
our energies on the mastery of nature, what fields 
might be covered and what gains might we expect I 

Suppose we try to picture what might have happened 
through the centuries if the remarkable minds whioh 
gave form and content to Indian speculative philosophy 
had instead seen the hope of mankind as to be achieved 
through tho mastery of phenomenal circumstance 
and the rebuilding of the world about us Let us 
include in tho world which is subject to rebuilding not 
only wood and stone, but also the make up of man and 
sooicty, so far as that remaking is possible within the 
range of human skill Thus wc may include social 
policy, economic polioy, medical practice, psychiatry, 
population policy and eugenics as well as more obvious 
fields such as biology, chemistry, physics, engineering, 
forestry and agriculture 

As a first requirement for rebuilding our physical 
world there is needed tho objective, critical mind One 
of the greatest needs of humanity is, not to be taught 
bv authority what is good, beautiful and true, but to 
be encouraged to inquire Teaching by authority puts 
the mind to sleep The process of inquiry keeps it awake 
The creat teachers of the past may have felt that the 
truths they hail won were so precious, and the minds 
to whom they would transmit them were so immature, 
that only by authoritative teaching could the great 
message be preserved That attitude might be called 
the original great mistake of the teacher, Bince it set 
up a process that is inherently deadening to the spirit of 
inquiry Had the attitude of mutual inquiry been 
nurtured, then those who were taught would in time 
surpass their teachers A renewing and creative process 
would be under way Nothing would be so sacred as 
to be immune from that process 

In the field of man’s protection from physical 
catastrophe, the last few centuries in the western world 
have made great headway Many sources of physical 
catastrophe con be removed, and others can be made 
increasingly harmless Earthquakes cannot be 
prevented but we can know just where they are likely to 
occur, and can largely prevent damage by them The 
ocean hurricane cannot be stopped, but it can be fore¬ 
told and avoided On the whole in technically advan¬ 
ced countries physical catastrophe is coming to be one 
of the minor sources of human tragedy, and every year 
the range of possibility for removing such danger is 
greater, 

Throughout human history the greatest source qf 
tragedy, aside from Man’s inhumanity to man, has been 
economic need Today hunger and poverty are no 
longer beyond technical control The moat thickly 
settled regions on earth could have food in abundance 
from their own production if the most effective methods 
we know w ere generally m use. This is true even though 
our knowledge of soil, climate and crops is m its infanoy 
The technical possibilities of feeding the world will 
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probably always run far ahead of the increase of popu 
lation Most professional estimates of possible food 
production assume product on by methods that are far 
short of the best we know 

Population policy with limitatiors of popt lation 
density arc necessary but for hygienic aesthetic cul 
tural and spiritual rather than for economic reasons 
Men live btst with adequate space and freedom of 
movement Too den«o population tends to lower the 
quality of life Overcrowding and its results may hi 
a source of human tragedy H re too critical rest at ch 
may replace blind dogma and vague impress on with 
sound population policv and so may decrease or rt 
movo a source of tragedy 

Disease also has been a vast source of tragedy 
More progress in the cure and prevention of disease 
has been mado m the past century than in all p remit tig 
history and progress w as novi r more rapid than now 
Had critical inquiry in th s fie Id been active for tho 



Mental disease as well as plusical so much on tho 
increase in our uncoordinated modem life is subject to 
understanding and control and prevention Although 
knowledge of mental health is in its infanc\ it seems 
reasonable to look forward to a turn when the tragedy ot 
mental ill health will bo a rarity 

Partly the freedom wo forsee fron Rental as 
well as physical frustration and tragedy will come from 
the study and practice of eugenics Through the 
coming years eugenic research education and policy 
may load to rapid and sustained mi pro \ en tnt of hi m an 
quality and tragedy fron inadequacy if human n 
hentanco may largely disappear 

Among the rluef sources of human tragedy have 
been tho false traditions myths dogmas and beliefs 
with which mn have been burdened Here too 
free inquiry and penetrating search along w th intcl 
ligent education can remove a great bunion 

And so in the fields of social economic and political 
organization if we withdraw our attention from evil 
as a philosophical abstraction and center it upon some 
particular evils we can help to remove or on sorr e 
particular promises of human fulfilment we can hope 
to achieve the whole color and flavor of life may change 
In this process of mastering the problems of life 
item by item through discipline, d observation reflective 
thinking on what w e have observed skill of eye and of 
hand in doing what needs to be done and expern need 
skill of administration in bringing about necessary 
changes will men sometime oome to a stone wall which 
will prevent anv further progress ? Perhaps there is 
no impassable wall Perhaps as we do the best we 
can with this process of mastery the way will always 
open ahead, for the prooees of mastery is the process of 
finding or of making a way 

The speculative mind may ,say, 'But suppose 
man achieves all you have dreamed Suppose you 
eliminate most of the natural catastropbies and con¬ 
flicts, drought and famine, suppose you do all that. 


And suppose also through your psychologists doctors 
and your good education you get rid of superstition and 
mythology get nd of the warps and twists of mind 
suppose you do all that and cU ar away all those speoi 
fio evils What has been gained m the end ? For 
without doubt our planet itself will cease to sustain 
life 

Think how slight was the power man had over 
his world a brief two hundred vears ago 1 If aomoonc 
had said Tho time will come when nun will fly half 
way around the world would ho not have been 
considered a freak > Tt is only about twenty yoars 
ago that I talked with sonic of the ablest scientists 
i f America as to the possibility of men iver using atomio 
energy One of them said Tt is thought about, 
but tho conditions are so fundamentally against it 
that it is probably only a driam It probably oan 
never happen that we will get tho energy of the atom 
It is probably one of tho ultimate impossibilities 

Recently I read a considerable number of world 
famous utopias and observed the Wild flights of 
fancy of the authors as they pictured tho wonderful 
achievements of man in tho ages to come It is interest 
mg that as to nearly every one of these fanciful fore 
easts the real achievements of n en have far outstripped 
these wild fancies of a few decades or a few centuries 
ago So in regard to tho ultimate destiny of man, 
we are unsafo in putting limits upon it If we can 
take hold of the w'ork In fore us the dmease the 
poverty the w aste land that can support more people 
if we can affect the causes cf strife if we can turn our 
attention to see not evil as a universal al straction, 
but specific evils which we can have some ( j art in re 
moving if wo push back the barriers of life and enlarge 
the range of human possibilities our efforts may have 
enduring value The disregard of the physical world 
nun have had is in error Wt need not have less of 
spiritual life but it can find expression in mastery of 
our world rather than m fluht from its problona 
By mastery of our world I rc jieat is not meant domi 
nance of one part ovir anothir but integration of 
growing human purpose with the objective world of 
w hich we maj be harmonious elements in the community 
of nature 

Perhaps there is no predetermined road that man 
must travel Perhaps the possible courses which life 
can take are endless, and perhaps we tan have a part 
in deciding which way wo shall take It is left to us 
to explore and inquire as to which ways are more oxocl 
lent and what less excellent We should use tho service 
of science We need to get over tho idea that science 
deads only with facts while philosophy and religion 
deal with values Science must deal with values 
For instance take our codes of ethics and examine them 
Such examination might take us into chemistrj bio 
logy, psychology, economics and sociology Wo would 
do well to know what are the actual effects of various 
elements of conduct The world is full of obsolete 
, moralities, hold on authority Suppose we begin to 
look at these, examine them as to how they actually 
affect human life In a world of growing understanding 
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and purpose ethical standards also must grow or disas 
ter may follow as is threateuod now by obsolete stan 
dards of nation sovcrignty which means national lr 
responsibility The\ are obsolete both lx cause of the 
mistaken or obsolete standards thov contain and lie 
cause of standards vital to the well be mg of life which 
they omit 

Both the western world and the India world 
have looked upon the weight and bunion of life as 
something beyond our control According to thut 
new we can allc viate it for each other here and there 
in a spirit of lov< and brotherhood like the Buddha 
washing the man with dysentery hut in the total 
wo were helpless before physical fate We nee d a m w 
kind of faith the faith that man can master his phj steal 
world if we ean have thut fuith then spntual quality 
can find motivation Each days work of everv man 
bo his ability small or great ean lie adding to the 
uahty of life Ho w ill not be lie vmg in a e ale of t< ars 
>r which tho best hope is escape Ho will be engaged 
in a promising adventure with possilnliH of uueniing 
increase in value 1 he concept of progress ih not an 
illusion 


This spirit it seems to me was inherent in Gandhi s 
teaching He had spiritual quality but he appljed 
it to the practical problems next to him in his own 
wav He was trjmg to make physical facts correspond 
to hiB judgement of what woulet be a good life This 
is not to saj that he. had entirely escaped from living 
in a world of speculative philosophy but he hod gone 
far in that escape Perhaps the powerful hold which 
(iftnelhi had on the common people of India was due to 
their intuition that hen. w as a man who to a considerable 
degree hud centered his attention on the phenomenal 
wen 11 and waa de term med to improve it 

Mankind is on a gnat adventuro in a world of ob 
jeetive reality Perhaps it is a real adventuro Per 
haps there are risks of failure We do not know the 
time clock of tho world Perhaps tho time available 
for mastery is not unlimited Perhaps how you and I 
live will make a substantial difference to tho outcome 
Perhaps the time we have spent in building speculative 
fantasii s that are lieyond the range of objective inquiry 
perhaps this i« waste of precious time Hoes not the 
world of objective nature callus to responsibilities as 
well as to opportunities 


OIL PROSPECTING IN THE TIRU HILLS AREA, UPPER ASSAM 
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R EADERS of Science & Cl m re nia\ have noticed 
the newspaper reports of the drilling and aban 
donment of an oil tesit well at Tiru Hills near Jeirhat 
in Upper Assam Some additional technical notes 
may bo of interest to indicate the nature of the results 
obtained and their significance 
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Hie liru Hills area had been known for some time 
as one of the possible oil bearing structures of tho 
l pper Assam region but it was not one of the most 
apparently attractive as it is of relatively small size 
and not so elosely connected as some other areas with 
evidcnco of the existence of oil It therefore waited 
its turn while other more attractive areas were mvesti 
gated first and only when those had one after another 
been proved valueless did Tiru Hills come into consi 
deration for actual drilling At one time it was felt 
that the failure of the Bandersulia test woll (which is 
structurally fauly closely related) extinguished any 
hopes at lira Hills but later opinion was that one 
could not be quite eertam without an individual test 
here 

The favourable aspects of Tiru Hills area as re 
voaled by the regional mapping were that (») it is an 
anticlinal structure with an intact orest and (it) oil* 
shows oecur regionally and are known at the surfaoe 
not nmnv miles away in rocks which ore below ground 
at Tiru Hills In expansion of tho first point, it may 
be explained that m most of the anticlines m Upper 
Assam (including the Digboi oilfield) there is a thrust 
fault running along one edge of the structure, and this 
fault cuts across the anticlinal crest at a depth that 
depends (m part) on the extent to which erosion has 
lowered the surface It has been found that the proa* 
pects of any of these areas depend upon the preserva¬ 
tion of the anticlinal crest, and therefore Tiru Hills, 
, which has quite a broad belt at the surfaoe between the 
crest and the thrust fault, was favourable in this respect. 





Before direct plans could be made for dr II ng the 
area had, of course, to receive a more detailed exatm 
nation so that the location could bo chosen and depth 
estimates made One of the essential points was to 
fix the position of the thrust-fault which is hiddm 
under the alluvium although known generally to run 
along the length of the structure To this end geophv si 
cal (gravity) traverses were made and 11 shallow 
core holes put down along certain lines to deti rniiiii 
the position of the fault and its hade near the surfius 
Detailed geological mapping was also earned out aided 
by an aerial photographic survey on the exposed 
rocks of the area—although actually they are so poorl\ 
exposed owing to the thick forest cover and deep 
weathering that dip evide nee had to be obtained almost 
entirely from pits dug for that purpose 


LOCATION c»fv 



\ f ' 

atm c\ / ^ 


V x 


i/> 

sjooon. 


xSN 

' e gm=M£mmm£==3 > ° ' 

‘ ^ \ 




Fig 2 Transverse section through the looati n 
Tiru Hills (alter Coates) 


These investigations gave sufficient data to allow 
of selecting a suitable location and estimating the elepth 
to which the well would have to drill In this case the 
limit was set by the depth at which the well woul l 
cross the thrust fault below which point the.ro would 
not be any structure capable of retaining oil irrespoctiv e 
of the depth factor It was therefore deduced that a 
wrell of not more than 6000 ft depth would be sufficient 
to test the area, and this decided the choice of drilling 
outfit, in this case a diesel engine outfit for Rotary 
dr illing , of a type oomraonly used nowadays 

The section in Fig 2 illustrates these deductions 
about structure and stratigraphy The stratigraphical 
names correspond to the divisions recognised m geo 
logical mapping in this region which are approximately 
Dihing Senes —Pliocene 

Tipam Senes —Mio Pliocene « 

Surma 8enes —Miocene 

Barail Senes —Oligoopne & Eocene 

and it will be remembered that the oil of the Digboi 
field is mainly found in the lowest Stage (Tipam Sand* 


stone) of the Tipam Series The general expectations, 
as deduced from the geological mapping were there 
fore reasonably favourable 

The site selected as being geologically suitable 
for the test well was b> the usual perversity of nature, 
not at all readily accessible anti one of the major 
items in the preparations was the grading and surfacing 
of a mile >f new road and the improving of several 
miles of local roads to eouncct with the railway where 
a siding was installed to cope with the arrival of the 
hundreds of tons of mate i lal required Apart form the 
drilling outfit itself and its auxiliary plant a good deal 
of housing had to he built as more than 100 people had 
to be brought in for the dulling apart from casual 
labour reeruitcel locally 

I he actual drilling of tlu well started in July 1949 
and proceeded according to plan without unv unusual 
event or mechanical hitch In this case the under 
ground fluid pre satires won approximately in hydros 
tatio balance unlike many other areas in Assam where 
pressures may be tw ice as gn at and special arrangements 
have to be mode to prepare a mud fluid of high density 
and to maintain a pressure at the well head during the 
drilling The well was menly fitted with the normal 
control devices to cope with any excess pressures sud 
denly encountered and the drilling mud was of 80 
tbs per cu ft dc nsity pn pared from a local clay by the 
usual chemical treatment 

Ihc accumulation of oil in a structure requires the 
presence of both reservoir rocks (sandstones) and cap 
rocks (clays or shales) to hold the oil and for this reason 
as well as for geological (orrelation the lithology of the 
beds penetrated was of pre at interest As a continuous 
and routine measure samples were collected for the rock 
cuttings brought up by the drilling fluid as it circulated , 
and periodically special cores were taken so as to get 
larger specimens of exactly known origin for detailed 
examination an I estimation of dip ct< Stratigraphic 
correlation was by means of Heavy Minerals as fossils 
gave no help m this respect In addition to direct 
lithological evidence electrical surveys by the Schlum 
berger technique gave a di tailed cheek on the lithology 
of the bods penetrated 

For the direct detection of anv signs of oil samples 
from the beds penetrateel were given the usual teats 
by extraction with organic solvents such as Chloroform 
In addition use was made of the Fluoroscopt, an ultra- 
violet light apparatus that has recently been adapted 
for this purpose winch is a very delicate test for oil 

As drilling proceeded it was continued that all the 
essentials of a reservoir w < re present in the way of sand 
stone beds with intervening shales but there was a 
complete absenoe of the essential factor of any indica 
tion of oil Nevertheless there was always tho hope 
that although the upper horizons were barren of oil 
some lower beds might still contain it 

The end of all hopes came, however when at about 
2900 ft the veil reached the mam thrust fault and 
pasted through it into beds of high stratigfaphio tafy 
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ion with no indications of useful structure Drill ng 
was continued to 3500 ft to make quite sure of the 
position and then the well was stopped and prepara 
tions mado to abandon the area That was in October 
1949 3§ months after drilling started 



It was of course anticipated that the well would 
eventually reach the thrust plane and that tho fault 
might come higher than tho Upth which had to bo 
allowed for in the estimates hut tho actual depth was 
at about tho extreme upper limit of the alternative 
possibilities having regard to the usual structural habits 
of faults m Upper Assam Thus the position of cross 
mg the thrust was a considerable disappointment and 
meant that tho range of beds available for oil accu 
mulation in the area was only ahout half of what had 
been hoped 

However tho combination of the entire absence 
of oil indications and the unfavourable evidence ob 
tamed about the structure has at least proved unequi 
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vocably that the area is economically worthless The 
well just drilled had disposed of the question as regards 
the beds actually penetrated wh le there is no reason 
for supposing that this locality would offer any better 
prospects than any other m Upper Assam for anything 
that might be reached by very deep drilling in the beds 
below the Naga Thrust there is neither any reason for 
expecting local anticlinal structure nor any regional 
evidence of tho existence of oil 

One of tho biggest potential sources of lost expen 
diture m oil prospecting is the class of area which m 
the initial test well gives just sufficient encouragement 
to make further drilling necessary before the area can 
conclusively be classed as valueless So that although 
it may seem strange to Bpeak of a test well as satisfactory 
when it has failed to find oil that description might 
fairly bo applied to tho Tiru Hills well It definitely 
and rapidly achieved its object which was to discover 
whether tho area was a potent al oilfield and the out- 
con e although disappointing ib in keeping with the 
normal statistical chances of failure in oil prospecting 
Annual review's of prospecting in the USA show that 
there only about one such well m nine succeeds in 
finding a now oilfield and one may hope that the cur 
rent disappointment will eventually be counterbalanced 
by success m Borne other area 

The elimination of lire Hills as a possible oilfield 
adds one more to tho list of adverse results in structures 
along the Naga Thrust but although this augments 
the general discouragement it does not necessarily 
completely condemn other similar structures along 
this lielt Consequently the outfit employed at Tiru 
Hills is now to make another attempt at finding oil 
this time at Barsilla a few miles away on another 
structure and the results of this next test will be 
awaited with interest 
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|N Part I of this senes 1 reference was made to the two 
modifications of cellulose—Cellulose II and Cellu 
lose IV—both having the same chemical structure as 
that of the native cellulose but with different crystalline 
structures Apart from these physical modifications 
there may be numerous chemical modifications of oel 
InJose arising out of its specially reactive nature Accor 
ding to the site and nature of reaotion the modified 
celluloses may be classified sa (1) Hydrooelluloee 
(2) Oxyoellulose (3) Addition or Molecular compound 
cellulose ( 4 ) Cellulose esters and (6) Cellulose ethers 
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The knowledge of the reaction mechanisms of chemioal 
lv modified celluloses is of particular interest to the 
pulp industry and to the manufacturers of radons 
films plastics and lacquers 

Hydboobllttlosb 

When cellulose is treated with hot or oold acid 
depending on the strength of the acid and the time 
of treatment, the fibre is degraded The reaotion mecha¬ 
nism has until recently been considered to be one of 
hydrolysis (t e addition of water) as shown in the follow, 
ing scheme the H ion of the acid acting only as a catalyst 
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The effect of hydrolysis would, therefore, be the 
fission of chains at glucosidic linkages and the formation 
of two terminal residues—one with a reducing hemi 
acetal group and the other with an extra OH group 
This explains the increased reducing power of hydrocel¬ 
lulose as compared with nativo cellulose, whose reducing 
power is very low on account of the presence of only 
a small number of hemi acetal groups at the ends of 
long cellulose chains The methods generally in use for 
the estimation of reducing power are based on reactions 
with Folding's solution, phenyl hydrazine, ethyl roer 
oaptan and hypoiodite, each of which suffers from the 
defects of erratic results, lack of selectivity, and mcom 
plot© reaction Rise in copper number has been found 
to be correlated with drop in ouprammonium viscosity 
and decrease in tensile strength, indicating fragments 
tion of cellulose chains as a result of hydrolytic attack 

Recently, a method for the estimation of reducing 
power using loe cold solution of potassium permanganate 
in ddute sulphuric acid, has been reported by Pacsu, 
and this is claimed to be free from the above deficiencies 
He has suggested a now cellulose formula having regular 
ohams of anhydrogluooso units cross linked by means 
of oellobiose units through half acetal bonds According 
to Pacsu, hydrocellulose is not what it is thought to be 
namely a modified oelluloso consisting of fragmented 
cellulose chains having increased reduoing power , in 
fact Pacsu’s hydrocellulose possesses less reducing power 
than the original cellulose from which it is produced 
He assumed that the primary action of acid consists 
not of a cleavage of 1—4 gluoosidio bonds, but of a 
rupture of the less resistant half acetal cross bonds 
This rupture is followed by the leaching out of the cel- 
lobioso units which are liberated from the structure, 
as a result the residue of regular chains having less 
reduoing power ensues Pacsu's concept would, how 
ever, be considered in the light of the long known fact 
that the reduoing power of hydrooelluiose may be 
decreased or even almost eliminated by treatment 
with hot or boiling water. Obviously, the very oiudh. 


fragments present having the greatest reducing power 
are soluble in water and washed out It is quite possible 
that such a reduction of the original reducing power 
would also occur during the preparation of the hydroeel- 
iuiose In the case of an already much degraded oel- 
iulose for the starting material the portion of the ori¬ 
ginal reducing power washed out may be in balance 
with that freshly produced, as a result of which a hydro¬ 
cellulose having at least no h.gher reducing power than 
that of the starting material may ensue Similarly, 
the amount of reduoing power freshly produced may 
be smaller than the original reducing power removed 
by washing, in which case there would bo a hydrocellu¬ 
lose of smaller reducing power than that of the original 
cellulose 

In a more recent communication Pacsu has laid 
emphasis on the equally spaced nature of the acid sensi¬ 
tive hemi acetal bonds, so much so, that he has supposed 
the presence of one such bond after every 128 or 256 
glucose anhydride residues He has cited the results 
of Schultz and Husemann on the kinetics of degradation, 
and those of Gralen on the molecular weights of the 
varieties of native cellulose, in support of his theory 

OxYOBLLULOSB 

The term oxycellulose refers to the results of oxi¬ 
dative treatment of cellulose Whenever any acid 
process .s employed, sav either in textile manufacture 
or the pulp industry, care must be taken to ensure a 
minimum formation of hvilrocellulo^e and avoid exces- 
s ve degradation of cellulose , similarly any oxidative 
treatment of textiles for bleaching or removal of colour 
ing matters, suoh as for example by the chlorite and 
peroxide methods, may lead to severe tendering of the 
materials unless special precautions are taken Accord¬ 
ing as the reaction takes place in an acidic or alkaline 
medium, oxyoellulose generally may be either a reducing 
or a carboxylic type The reducing type of oxyoellulofle 
is characterised by copper number values, w hereas 
the carboxylic acid type is indicated by methylene 
blue absorption index Compared with hydroceUulose 
the reducing typo of oxycellulose is more reaotive, 
perhaps due to the presence of a greater number of al¬ 
dehyde (CHO) groups Unlike hydrooelluiose a re¬ 
ducing oxycellulose does not indicate any correlation 
between its copper number, tensile strength and ou¬ 
prammonium viscosity This has been ascribed by 
Davidson to the alkali labile linkages in the oxycellu- 
loee on account of which there is no cleavage of the 
chains, and henoe no decrease in tensile strength, but 
the reduction of stability of the linkages in alkali 
ultimately resulting m the fission of the chains leads to 
low ouprammonium viscosity. 

Speaking m general, oxidative treatments do not 
attack the 1—4 glucosidic linkages, but their action 
are confined either to the secondary hydroxyls, 
as in periodic acid oxycellulose, which result in the 
cleavage of the gluoose ring between the oarbon atoms 
2 and 3, or to the primary hydroxyls bound with carbon 
&toih 6, as ih." nitrogen dioxide oxycellulose. The. 
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mech a n ism s of auoh reactions are as shewn in Fig 2 


and 3 
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The reaction mechanisms of oxycelluloses formed 
by other oxidisin']; agents, namely hypochlorite, hy 
pobromite and dichromate are rather oomplex, and 
cannot be oasilv formulated Another instance of 
varieties of reaction in this regard is provided by the 
comparative study of chromic and periodic acid oxy 
celluloses both of which are the reducing types but 
while there is no indication of change in the X ray 
diagram of celluloso afttr oxidation with chromic acid 
the X—ray diagram of periodate indicates destruc 
tion of crystalline celluloses The difference has been 
ascribed to the difference in the sites of the attack 
whioh, in the case of chromic acid, are the non crystalline 
regions, and in the case of periodate both crystalline 
and non crystalline regions 

Addition or Molecular Compound Crllulosx 
The forces involved in the formation of these 
compounds are rather loose as indicated by their rever 
uon to native or hydrate cellulose after washing with 
water The chemicals capable of producing the addi 
tion or molecular compounds have the property of 
swelling the intraorystallme regions The swelling 
agents in general use are caustic soda solutions of appro 
pnate strength, quaternary ammonium hydroxides, 
hydrazine., ethylonediamme, tetramethylenediamine, 
etc , of which the compounds corresponding to caustic 
soda and quaternary ammonium hydroxides revert 
to hydrate cellulose whereas those corresponding 
to hydrazine and diamines to native cellulose after 
washing with water The action of swelling agents 
on oelluloee is to form hydrogen bonds with the hydro¬ 
xyls which means substitution of oelluloee—cellulose 
bonds m the sb planes of the unit cells by cellulose- 
swelling agent bonds With swelling agents having only 
one polar group such as caustio soda and quaternary 
ammonium, the effect is to rotate tho plane of the 
gluooee units in the unit oeils by approximately 30", 
so that they form bonds with the next neighbours In the 
oentre of the cells, thus preventing reversion to the native 
form sfter washing , on the other hand, swelling agents, 
neb as, kydrasiBS and diamin es, having two pete 


groups, one at each end of the molecules, are capable 
of stabilizing tho glucose chains in the ab planes of 
the unit cells, as a result of whieh the structures revert 
to native oelluloses after washing 

Of all the swelling agents, caustio soda is the most 
important from the technical point of view The 
treatment of cellulose with caustio soda and the use 
of the resulting product, alkali cellulose have been 
known by the textile industry for a long time Mer- 
oensation, preparations of viBooee and cellulose ethers, 
suoh as ethyl—, methyl , and benzyl oelluloses, etc 
require treatments of oellulose with alkali Regarding 
the reaction mechanism of alkali oellulose, the chemical 
and physical evidences support the theory that the 
alkali is in chemical combination with the oellulose, 
although opinions are divided as to whether the com 
pound is of the alcohol&te type with a covalent bond be¬ 
tween the Na atom and tho oxygen atom of cellulose, or 
the type of addition compound as found m the hydrate 
of copper sulphate which is rather a loose union between 
the alkali and the cellulose The majority of opinions 
are in support of the theory of addition compounds, 
namoly 2(C„H, 0 O s )NaOH m this connection there 
have been claims of recording more than half a dozen 
different addition compounds of alkali and cellulose 
obtainable by treatments with various concentrations 
and temperatures of alkali solutions 

Ckllulohb Fstrrs 

The product of reaction between alcohol and acid 
with elimination of water, is known as an ester For 
example 

CH,-C^0+H0C l Hj^CH,-C«0+H 1 0 

Jh Ethyl OC,H 5 

aioohol 

Acetic acid Ethyl acetate 

The reaction is reversible and there will be a hydrolysis 
of ester formed unless water is removed from the sphere 
of reaction by the use of a dehydrating agent Cel 
lulose by virtue of the presence of the alooholio groups 
CHOH and CH,OH, resembles polyhydno alcohols, 
and permits formation of eaters The inoiganio ester 
of commercial importance is tho nitrocellulose, whioh 
is used largely for explosives, oelluloid plastics and 
lacquers Usually, the method of manufacture employs 
a mixture of HNO,—H,80 4 —H,0 with varying ratios 
of the components By proper adjustments of the 
conditions of reactions it is possible to obtain nitrocellu¬ 
lose with a nitrogen oontont of 13 8% which is very 
close to the theoretical maximum of 14 14%, corres¬ 
ponding to the formation of trinitrate Sines the reac¬ 
tion is reversible, it is necessary to displace equilibrium 
by using excess of acid and in order to remove one of 
the products of reaction, water, for which purpose 
HjS0 4 is included in the mixture While various ex¬ 
planations have been offered for the role of sulphurie 
add ni the nitration reaction, there is no reason to be- 
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lieve that it performs any other useful function than 
that of dehydration The knowledge that cellulose can 
be nitrated equally well by nitric acid containing other 
dehydrating agents such as phosphoric anhydride and 
acetic anhydride etc lends support to this view 
There are two theories regard ng the manner in which 
the nitration reaction takes placo in cellulose fibres 
According to one theory it is a heterogeneous reaction 
proceeding nrogressively from the outside to the interior 
of the cellulose crystallites On the other hand there 
is the other theory supported until recently by the 
majority of investigators which suggests that the re 
action is homogeneous the nitration taking place 
uniformly into all parts of the fibre and all the molt 
cules being nitrated at approximately the natm time 
Recently Mathieu has reported in support of the hetero 
geneous reaction theory a continuous cinematographic 
X ray study of cellulose m the process of nitration 
employing a high power X ray tube capablt of giving 
one photograph * very two minutes He has found 
that the structure of cellulose changes successively as 
indicated by—(1) disappearance of all periodicities 
along the fibre axis except that corresponding to the 
collobiose group (2) disappearance of reflections 101 
and 101 and (1) appearance of the fibre pfriod belong 
jng to trirntrorellulose i c 25 6 A 

The commercial mtrocelluloses differ in respect 
of nitrogen content solubility and viscosity It is 
possible by preediting the assoi ated hydrolysis to 
>repart materials without any degradation of chain 
ength Thus guncotton manufactured under anhy 
rfrouh conditions is almost of the same degree of poly 
mentation as that of the orig nal cellulose whereas 
a nitrocellulose! rayon which is the result of treatment 
under excess of water is a material of low degree of 
polymerisation (DP) 1 bo manufacture and use 
of nitrocellulose for textile purposes arc limited on 
account of its highly nillammablo nature Howcvtr 
m the comn er< ml practice of making filaments aectono 
solutions of the materials are coagulated fron the spin 
ning bath by using a non solvent or an electrolyte and 
the resulting yams are subsequently saponified e 
hydrolysed for denitration) by troutment with alkali 
sulphide solution Saponified nitrocellulose is rnueh 
less easily combustible than the ordinary variety 
A completely saponified material gives a mixed X ray 
diagram of native and regenerated (te mercerised) 
cellulose The other use of nitrocellulose apart from 
that for textiles and explosives lies in the manufacture 
of celluloid plastics where camphor is used as a plastin 
sing agent In this case although stoichiometric 
relationships between camphor and nitrocellulose are 
uncertain there are evidences of formation of several 
addition or molecular compounds os revealed from the 
characteristic X ray diagrams Under special cornli 
tion of treatment itis possible to got a compound charac. 
tensed by a fibre period 38 3 A in the X ray diagram 

Of the numerous products of esterification bv 
Organic acids, cellulose acetate 1 b the most important 
from the industrial point of view The commercial 


method of acetylation employs acetic anhydride m 
the presence of a catalyst H,S0 4 The role of 
of catalyst in general is (1) to form add tion compounds 
with the cellulose and thus open nut the inaccessible 
regions in the heterogeneous structure of cellulose for 
subsequent reactions w ith acety 1 groups and (2) to < ause 
hydrolytic breakdown of oellulost chains for increasing 
the solubility of the acetate From a study of the 
progressive change m X ray diagram with increasing 
degree of acety lation it has been noted that lip to an 
acetyl content of 30% there is practical I \ no change in 
the X ray diagram whieli gradually indicates more and 
more diffuse equatorial reflections with further increase 
in the acetyl content Finally at about 02% acetyl 
content which is that corresponding to the formation 
of triacetate a new X ray diagran makes its appe 
arance 

The substitution reaction in cellulose does not 
occur in such a simple manner as shown by the c he miesl 
equation connecting an alcohol and an aci 1 Ac cording 
to modem concepts due to Frey Rysslini, Xratky 
and Hermans a swollen cellulose g< 1 cons sts essentially 
of a molecular netwoik strueturi 1 lie junct on points 
of the network have the charac te r of n gionR of increased 
lateral order (te crystalline region) where the cohesivi 
energy between the chains approaihes its maximum 
value whereas the cohesive energy is smaller between 
the less ordered chains mterconnectng the junction 
points (non crystalline regions) During chemical 
reaction tho glucose residues m the lion crystalline 
regions should bo more readily anti hence s >ontr afli ct 
ed than those forming the junction punts pro\ del 
swelling in the react on medium is net mtra crystalline 
Recently Hermans has concluded frtm measurements 
of swelling birefringence and acetyl content onanty 
luted at well as saponified model cellulose (ilumcnt 
that the degree of substitution is depen lint ujion tl 
accessibility of the sites ot reaction 

Numerous methods of manufacturing cellulose 
acetate have appoared m tho patent literature Pro 
cedures vary in respect of pre treatmi nts of cellulosi 
to increase tho reactivity nature of sobents and subsc 
quent hydrolytic and precipitating agi nts Tin ipera 
tions involved in tho making of acetate Alarm nts com 1 st 
of esterification to give a dry flako and elownwar I extra 
mon in hot ar of tho acetone solution of tin Hakes 
whereby acetone is evaporated leaving behind the 
threads The ordinary yarns are of low tenaeitv and 
high extensibility The X ray diagram ot such yarns 
is a diffuse and disoriented mixed path rn of native and 
hydrate cellulose Recently a very high density acetate 
yam has appeared under the trade nuim Fortisan 
which gives a very sharp and highly oriented V ra\ 
diagram Its method of manufacture consists of 
saponification of ordinary acetate yam preceded by 
stretching to increase crystallinity and orientation 

Artificial silks and rayons as they are generally 
known, can be made of nitrocellulose cellulose act late 
and ouprammonium oellulose But the cheapest and 
perhaps the best and hence the most popular variety is 
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what is called viscose The vnsooso reaction can be 
written m a rather over simplified manner as follows 

R , i — ON* -f 80S -> R ,-0088 Na 

When cellulose is treated with alkali to form 
alkali oellulose (or soda cellulose) and then reacted with 
carbon disulphido (C8 t ) it gives the sodium salt of the 
cellulose ester of ditluocarbomc acid commonly known 
us xanthate The actual reaction is far more compli 
cated than what is expressed m the simple chemical 
equation since in addition to the mam reaction be 
tween alkali cellulose and CS 2 side reactions also occur 
as a result of which the secondary products consisting 
of carbonate tnthiocarbonate sulphide and hydro 
sulphide are present in the system Unlike the trim 
trate and triacetate the trixanthate does not form 
readily the average degree of xanthation in commercial 
viscose being about one xanthate group per two glucose 
residues If however cellulose is dispersed before 
addition of CS a then trixanthate is formed Since 
an X ray diagram of commercial xanthate indicates only 
the presence of soda cellulose it strongly suggests that 
xanthation occurs only in the non metalline regions 

For the manufacture of visoose filaments a number 
of operations are necessary such as (L) treatment with 
caustic soda (2) pressing to rerrove excess alkali (J) 
shredding to expose surfaces for subsequent reactions 
(4) aging of soda cellulose (5) xanthation of soda cel 
luioae (fl) preparation of xanthate solution (7) ripening 
of xonthato and (8) spinning The pulp to be subjected 
to treatment has to satisfy certain tests regarding a oollu 
lose hemicellulose and metal impurity content although 
chemical analysis alone is not enough to establish the 
value of a pulp for viscose manufacture Ihe final 
decision regarding the utility of givon type of cellulose 
is made after converting it into viscose and the parti 
cular end product e ther filaments or films 

Thi strength of the caustic soda solution for treating 
sheets of pulp varies between 15 20% and the steeping 
operation lasts from 15 minutes to one hour at 20 30"C 
The pressed weight after alkali treatment is about 
three times the weight of the original oellulose After 
pressing and shredding the alkali is stored for two 
to three dajs in a oonstant temperature at 25 30T 
Oxidativo degradation hastened by catalytic influences 
of metallic impiuities in the pulp occurs during this 
period of aging so that on xanthation and solubilisation 
a product of appropriate viscosity for the final stage 
of spinning ensues The xanthate reaction ib permitted 

to continue for two to four hours at 25 35°C either 
at atmospheric pressure or under vacuum and the 
quantity of C8 a added is usually about 30 40% The 
xanthated cellulose is dissolved m 8 12% caustic soda 
by agitating w the solution for 3 6 hours The fresh 
xanthate solution is not amenable to easy ooagulation 
and henoe it is necessary to mature or ripen it at 20 25°C 
for two to four days during which time partial ooagu 
lation starts through spontaneous decomposition of the 
xanthate The ripened visoose solution after filtering 
is forced through spinnerets immersed m a coagulating 
bath which consist# generally of dilute solution of 


HjSO, and sulphate There are in addition, the 
important operations subsequent to spinning, namely 
washing desulphuring bleaching drying eto 

The composition of the coagulating bath has been 
the subject of extensive investigations and numerous 
formuJ ip covered by patents have appeared in the liters 
ture The chief functions of the bath are to decompose 
the remaining xanthate and to coagulate at a suitable 
speed the dispersed cellulose in the viscose solution 
Iht action of acid is to decompose the xanthate and 
that of salt is to reduce the speed of regeneration through 
change m pH as well as to increase the coagulating 
power The use of various salts in the bath is of special 
interest n stretch spinning processes required for high 
tenacity v scose filaments The retarding action of nnc 
sulphate on the decomposition of xanthate and its m 
crease with the increase in concentration of tho salt 
have been utilised for the manufacture of high tenaoity 
visoose filaments tinder the trade name Tenasoo Com 
position of the bath also influences the filament cross 
sections e g high swelling bath oomposed of suiphuno 
acid alone gives a circular smooth oross section with 
no skin low swelling bath produced by high salt eon 
centration gives an irregular serrated cross section 
with skin Besides tho composition of the bath the 
important factors in the spinning operations are bath 
temperature spinneret composition spinning speed 
spinning tension and stretch 

The theory of the deformation mechanism of visoose 
rayons as related to orientation stretch and shrinkage 
has been developed by Sisson Kratky and Hermans 
Although orientation may bo produced in the spinneret 
as evident from the streaming birefringence of viscose 
in passing through an orifice it is probable that this 
affects mainly the orientation of chains to form crystal 
lites The final crystallite orientation in the filament is 
governed by the dogree and type of shrinkage on drying 
or stretch imparted on subsequent processes The onen 
tation is random if there is swelling or shrinkage along 
the three axes uniaxial (»e preferred orientation of fibre 
axis relative to the direction of shrinkage or stretching) 
if shrinkage is along two axes or elongation along one 
axis and shrinkage along two umplanar (* e preferred 
orientation of 101 plane) if shrinkage is along one axis 
or elongation along two axes and shrinkage along one 
According to Kratky tho orientation of the crystallites 
upon deformation follows the rule of affined transfer 
mation t e the crystallites are supposed to be em 
bedded in a plastic matrix and are dragged along with 
the matrix following its dimensional changes In 
an attempt to obtain experimental verification of Krat- 
ky s theory Hermans by using the X ray method has 
studied the changes in orientation with deformation 
of visoose filaments and observed that as required 
by the theory the orientation of 101 plane runs ahead 
of the orientation of 101 and 002 planes the average 
orientation is a function of reduced elongation, 
v, (=t> i/qjqt where v=the actual elongation q lt q t 
are initial and final degrees of swelling), on the other 
hand the increase of avenge orientation with stretch, 
is almost twioe as much as required by the theory. 
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Ye* another interesting field of study of viscose 
rayon filaments has been opened in recent years and 
thifc is with regard to the structural details of skin an 1 
core in the viscose filament cross sections Using 
suitable staining techniques both Sisson and Hermans 
have observed that viscose rayons under different 
conditions of manufacture regarding the degree of polv 
meriaation of original cellulose aging periods eonu n 
tration of C8,, acidity or alkalinity of the bath and 
concentration of salts show varying thicknesses of Rk n 
and oore, the former more deeply stained than the latter 
with dyes suoh as Victoria Blue Bordeaux Extra 
etc Originally it was supposed that the crystallites 
in the stun were more highly orientated than those in 
the core but according to Sisson higher orientation 
is not the only factor which differentiates a skin from 
a oore another factor is the lower degreo of lateral 
order in the orystallites Flod has published some 
interesting results of experiments on the topochenueal 
reactions with native and viscose fibres under var\mg 
degrees of aootylation The method consists of jhi ling 
like an onion successive layers from the fibres bv aw t\ 
latrng and dissolving out in a solvint (mixture of chi r > 
form and methyl alcohol) and measuring the dins tv 
and swelling of the peeled fibres He has conclu led that 
the density increases radially from the centre outwards 
in native and viscose fibres indicating a possibility if 
higher density of the skin 

Cellulose Ethers 

Commercial interest in the ethers of cellulose is of 
recent origin although etherification as a means if 
Studying the structure of cellulose has long been known 


Highly substituted ethers find applications in the 
plastics films and lacquer industries Tho usual method 
of attaching alkyl groups is to utilise the reaction of 
alkali cellulose with tho corresponding organic ester as 
shown below 

R co , — ONa + RC1-► R fll -►OR+NaCl 

The ease of etherification dejiends on the rate of 
diffusion of the ethenfymg agents into the swollen 
alkali cellulose Smaller molecules s ic h os methyl and 
ethyl chlorides diffuse more readily and hence alkylate 
more easily than the higher alkyl chlorides of bigger 
molecule size Tho theory of the meohaniBra of subs 
titution as related to solubility of oell iloso ethers has 
been worke 1 out by Bock Spurlin and others The 
water solubility of the methyl or ethyl cellulose is sup 
posed to be duo to unotherifiod hydroxyl groups made 
available for hydration because of the spacing apart 
of individual chamB by tho respective ether groups 
Thus if an insufficient proportion of hydroxyls is etheri 
hed tho wedging action of the ether groups may not 
ho enough to mako unetherified hvdroxvls available for 
hydration as a result of which the product may only 
swell without dissolving On the other hand the aubsti 
tution mav be too high in which case there may not 
remain enough hydroxyl for hydration and so the 
product again may only swell without dissolving 

Modified celluloses form a wido range of artieleB of 
tytry day use and although there is as yet no suoh 
thing as a man made cellulose fibre in textilo use the 
hucwhh achieved m the art of improving upon Nature s 
handiwork as exhibited m the nuking of artificial 
silk fibres is striking 
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TN India there is an output of nearly 26 million tons 
A of ooal per year and out of this quantity approxi 
mately 9 million tons te 36% of the annual output 
are being oonsumed by the Railways alone 

Here are two important points to be noted 

(») that the Railways are by far the biggest and tho 
most important consumer even now of the 
best quality of Indian ooal 

(»») that out of their total requirement some 10% 
(»e , 0 9 million tons) of Sel A 20% («t 
18 million tons) of Sel B 50%{> e 4 6 
million tons) of Gr I and 30% (»e 2 7 million 
tons of Gr II ooal dte being taken by the 
Radwayi pe; annum 


Use of Loal in Railway a* 

Depending on the nature and. character of the job 
the purposes for which coal is uawl m Railways may be 
classified as follows — 

I Locomotives and Locosheds 
IT Engineering workshops and miscellaneous 

III Power houses 

IV Water pumping purposes 

The respective consumptions of these different 
classes will now be analysed in brief 


•Figures given under this head apply to the Railways in 
the Indian Union and are obtained from the latest statistical 
reoords of the Railway Board 
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I Locnn otives and Locosheds consume about 
( M)°/ of the total railway coal consumption 

Tn tliiH case again the following sub divisions can 
bo modi 

A J oi omotivi coal requirement 
(*) PasseiiM r and mixed train consume 30% of the 
total railway consumption 
(») Goods trams 42 3% 

{in) Shunting locos 11% 


83 1% 

H ljocoslicds consume 6 7% of the 

total ruilway consumption 

II MiHccllaiieous(including T 1 nginec ring 

works) consume 5 0% 

III Powerhouses 2 5% 

IV Watt r pumping purposes 2 5% 


Total 100 0% 

Thus roiif.iily about 83 y of tho total coal required 
for Railways is consumed by tho locomotive boilers 
in 1 the remaining 17% by stationary boilers and other 
eeml consuming uppl ances We can therefore split up 
the consumption as uneler 

(a) For locomotive boilers 7 470 000 tons per year 
un l (b) m stationary condition 

1 530 000 tons per year 

NOTES ON PossiBlR blONOMY UNHEB 
Uiffkuent Conditions 

A 1 oromotnes (i e coal used in boilers uneler moving 
conelition) 

In designing u Locomotive to attain higher thermal 
(ITeunev then arc numerous factors among which 
the following (are u few that always) have adverse 
inline net at all times 

(i) Limited space 
(ti) Weight of the machine 
{tn) Gradient of the land 
(»<) Human limitation of tho operator 

In this paper instead of going into tho technical 
details on locomotive designs, I should like to eleal with 
such facts as are commonly known It is well worth 
noting that the overall thermal efficiency of an Indian 
Jocomotne is on an average about 5% and if this effi 
tiency is improved anel raised to 0% a fuel saving of 
approximately 10% of the net coal consumption can be 
effe e ted and this will amount to 1 195 000 tons per year 
Inversely if the efficiency suffers a drop from 0% to 
5% through neglect and improper operation and main 
tenanco tho annual coal consumption will bo increased 
by 1 105 000 tons per year and this at Rs 20/ per ton 
(including cost hundhng charge and freight of coal) 
w ill involve an extra expenditure of Rs 23 000 000/ 
per year It is also known that in other countries with 
hand fired steam locomotives an overall efficiency even 
upto 9% has been attained and that 8% efficiency is 


quite a common practice Under favourable ciroums 
tances when 9% overall efficiency can be achieved 
the locomotives in the Indian Railways operating at 
only 5% efficiency are wasting as much as 40% of the 
total coal consumed * e about 3 million tons a year 
costing about 0 crores of rupees Obviously the Rail 
ways have before them tho great responsibility of effect 
ing economy in coal consumption by taking to unproved 
method of maintenance and management of the locomo 
tivo boilers 

Tt may be mentioned in this connection that lately 
methods have boen developed and prime movers have 
boon designed by research to raise the standard of 
locomotives to as much as I8°„ and that even higher 
efficiency may not be be\ond expectation by continued 
research But it must be remembered that the main 
tenance of the standard of efficiency of a machine always 
depends on how well it is operated and looked aftor 

B Coal tuied under Stationary Appliances 
tn Railways 

In stationary conditions 1 6 0)000 tons of coal 
are consumed per year From my personal experience 
and knowledge T ran say that then has boen rather 
poor effieiencv in running many of the stationary 
boilers in the Ra lway Pump ng Stations hading to 
wastage of as much as 0>% of the coal consumed bv the 
Railways under this head Ihs would nmount 
450 000 tons of coal per year Moreover coke breeze 
may conveniently be used in place of coal thereby 
releasing a good of high grade coal for other better uses 

h rom what has been said above it may be summa 
nsetl that due to the present imperfect and inefficient 
method of running the boilers there is a total annual 
w astage of coal amounting to 3 450 000 tons which would 
mean an inflation of coal bill by Rs 09 180 000 per year 
* e about 7 crores of rupees more than what it should be 
By propc r handling of the situation the railw ay income 
could be increased by this sum of money and about 
3 5 million tons of coal could lie saved to feed the d f 
ferent industries in this country This quantity of coal 
engages 172 950 wagons per year te 474 wagons per 
day which could otherwise be utilised to bring more 
income to the Railway 

The magnitude of this colossal waste can be pic 
tured from the following comparisons 

(») This is equivalent to twice the annual coal 
consumption of the Tata Iron A Steel Co Jamshedpur 

(tt) This is equivalent to the sum total of the 
coal consumption of all the Textile mills and Power 
houses in India 

(ttt) This is equivalent to three times and 
a half the coal consumption of all the cement factories 
in India 

Conclusion 

It may be said in conclusion that in now of the 
reduced load on the grate when the overall effioenov 
is improved in the locomotive boilers there might be 
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great possibility of using coal with highor ash content 
(say up to 24% asli) This w ill load to the extraction of 
more of second grade coal from mms This will not 
only release 3 fi million tons of coni ptr \ear to he used 
for other industries but will also lulp in tho extraction 
of second gradi coals 1 he te taJ output target of coal 
in different collieries should accordingly be revised 


From what has been said above it is quite clear 
that the existing methods of running the boilers 
in the Indian Railways are not always very efficient 
and by carefully manipulating the operating technique 
the efficiency could be greatly improved thereby putting 
a stop to huge w astage of ooal and bringing more 
income to the Railways 


INCIDENCE OF CHOLERA IN CALCUTTA AND ITS DEPENDENCE 
ON SEASONAL FACTORS 

MAHAMR RAY 


STATISTIC IAN < Ml 

TlKF many other epidemic <1 scams in tho city of 
Calcutta Cholera too follows the seasons n a pre 
dictable manner but the ignorance nligtous pre 
judiccs as well as the en\ire ninental ce nel tions of the 
people give a fillip to the gre wth of tlu disease anel may 
affect its normal course to a marked extent 

The city of Calcutta be ides being an important 
trado centre anel th scat of the. V r<>\ ineial (lovcmim nt 
enjoys the enviable distinct on >f lx mg a most prom 
nent and easily accessible j laeo of pilgrimage of tho 
Hindus Hu religious festivals of the Hindus are many 
occurr n e almost all the uar round anel are el arm ton 
sed by a lary,t influx of pilgrims re lilting n heavy 
congestion and insanitntion and frequently causing 
cholera to briak out Jhcse irregular outbreaks 
supper imposed oil the seasonul pattern sometimes 
tend to confuse the intrinsic re lntion between the growth 
of tho disease and the change in the climatic factors 

It is proposed to study stat stieally tile dojicnclenee 
of the disease on thi pre vailing mean temperature and 
the mean variation in te mja ruture (maximum tempera 
ture minus minimum temperature) use being made of 
the mortality statistics in the absence of reliable morbi 
ehty figures 

In Calcutta deaths from cholera arc usually in evi 
dence in November and December gradually rise m 
January February and Mareh gem rally reach a peak 
in April start declining in May and finally subside in 
June Phis course gives the normal type with the 
maximum in April 

The variants of this type are those (1) with an early 
maximum (eg maximum in January in 1007) and 
(2) with a late maximum (eg maximum m June m 
1020) with usually double rise i e two outbreaks 
m the year A rather rare type with treble rise cr 
three outbreaks in the year was noticed in 1900 

The mortality rates from cholera for most of the 
years give normal type curves , the Table I for this 
type of graph contains the monfly death rates from 
cholera (averaged over 40y ears 1900 1911 and 1917 1944, 
the data for tne intervening period not being available) 


l TTA CORPORATION 

in conjunction with the normal mtan temperature 
and normal variation of temjierature (average of 65 
years) for the corresponding month By the principle 
of intcrtia of 1 arge Numbers the Tablo contains 
tho data for the normal tyjx cholera curve It may 
incidentally be added that in this Table the monthly 
death rates are important not so much for their abso 
Jute magnitudes as for their relative values 

The data for the rather abnormal years 1900 1920 
and 1907 have been given ill the Tables II HI and IV 
with the results of statistical analysis nc ted 1 clow each 

It may bo added that tlu following regression equa 
tion has been used y \ *>,(*! r,) | — xj 

where 

y death rates or the nos of deaths from Cholera 
the monthly mean temjierature 
x, the mean variation of monthly temperatures 
(mean maximum minus mean minimum) and the 
quantities under tlu bar re presenting the average 
values 

Tt will be seen from fable I that the death rates 

Tabus i (Normal Type) 

Months / r x, 

fanuary 209 «7 1 2ft (I 

February 17ft 71 <1 24 3 

Marrh 313 81) 7 -3 7 

Apnl 448 811 2 21 3 

May 3flO 811 ft 18 1 

June 19ft 86 ft 13 8 

July 112 84 1 10 0 

August 002 83 ft 10 7 

September 003 84 0 lift 

October 103 81 ft lft 4 

November 144 73 0 20 ft 

December 142 07 2 24 4 

~ Total 2 319 951 9 220 0 


Here 

ymmonthly death rate from cholera(average of 
40 years) 
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x,=Nonpal mean temperature for the month 
z,=Normal variation in temperture for the month 
ft,=0 01873 with 8 e =0 00247 1 Significant 

6,--=0 02798 with se=000327 V even on 

b.-b^O 00925 with se=0 00230 J 1% level 

r xly =0 223 (insignificant) r XIy x,=0 930 ] Significant 
r xtr =0 492 (insignificant) r X/-r Xi=0 944 J on 1 % level 

from cholera depend in a remarkable manner on the 
mean temperature and the mean variation of tempera¬ 
ture for a normal type cholera curve The death 
rates increase when the mean temperature increases 
and also when the moan vanat on of temperature m 
creases and the increase is strongly significant in the 
case of both the climatic faotors under consideration 


tabl* nr 

(Data for 1020—Late Maximum and Double Has) 


Months 

v 

*, 

*, 

January 

78 

67 4 

21 3 

February 

120 

71 8 

19 9 

March 

291 

60 0 

17 3 

May' 

290 

85 4 

17 5 

286 

87 3 

18 6 

June 

386 

88 8 

16 4 

July 

268 

84 2 

» 3 


69 

83 8 

9 6 

September 

50 

84 0 

10 3 

October 

110 

81 8 

12 3 

November 

210 

74 5 

18 5 

Decern bor 

144 

66 6 

23 2 

Total 

2302 

955 6 

193 2 


In the data for the year 1900 as given m Table 
II thore are three rises the spring rise being the seasonal 


Tablk II 

(Data for 1900—Treble rme) 


M nths y 

January 
February 
March 
Apr I 
May 
Tune 
July 

August 
September 
October 
November 
December 

Total 


127 00 9 21 4 

213 74 7 20 8 

393 82 7 22 B 

475 86 5 20 1 

278 85 9 19 4 

316 85 7 12 8 

171 84 5 10 5 

80 83 9 10 1 

255 82 4 98 

188 81 8 14 2 

120 73 9 20 8 

156 HR 2 22 1 

2754 960 9 203 9 


Here 

y —no of deaths per month 
z,=Mean temperature for the month 
z,=Mean variation of the temperature for the 
month 

It is found that 


Here 

y —number of deaths (from cholera) per month, 
z, =Mean temperature 
z,=Mcan Variation in Temperaturel Averaged 
It is found that /over the month 

b, =15 13896 with s e=4 098"I bordering on sigmfi 
6,-19 13709 with s e=0 057 >- canoe oven on I per 
J cent level 

b«—b,-=3 99873 with se-4fl insignificant 

The data for 1907 given in Tabel IV contain an 
early maximum and double rise That year there oc 
curred the Vagore Mela and a solar eclipse m the early 
part of January causing a large influx of pilgrims and 
culminating in a peak of cholera mortality in that month 
this was followed by another sharp rise in November 
after the Rat yalra festival 

Statistical analyses sub joined to the Tables mdi 
cate that in the apparent abnormal types of 1900 and 
of 1920 the intrinsic relation between the number of 
deaths and the climatic factors is significantly in evi 
denoe while in the case of 1907 it is not so In the last 
case the impulses of external influences have unrecogm 
sably altered the normal course of the disease 

Tablb IV 

(Data for 1907—Early Maximum and Double Rise)) 


Months y 


ft,= 17 0404 with s e=4 15 
ft,—17 2354 with se=514 


} 


significant on 1 % level 


ft,—6i=0 4110 with 8 0 =4 56 insignificant 


out break the June rise being occasioned by the influx 
of pilgrims from the Rathjalra festival at Puri and 
the September nso being due in the opinion of the then 
health authorities to the floods having got into the 
mams particularly at the suburbs 

In the data of 1920 as given in Table III there 
was the peak in June followed by another sharp rise 
in November 


January 

February 

March 

July 

August 

September 

October 

November 


1122 68 5 22 2 
278 71 9 21 1 
243 77 5 20 8 
211 83 6 19 6 
211 86 2 18 9 
209 85 1 12 2 
187 84 4 


109 


9 2 


126 84 4 11 2 
244 82 6 16 7 
507 74 4 22 3 
858 66 7 21 8 


Here y,z, z/have the same significance as in Table III 
It is found that 

6,=-21 9755 with s e=13.88 

8 7687 with 4^=2895, ^significant 
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It may be added (hat the fortmghtlv figure* of 
attack* and deaths from cholera in the city lor the whole 
of the year 1948 were analysed to find out their relation 
with the corresponding values of mean temperature 
and mean variation of temperature and that the positive 
regression coefficients obtained were found significant 
even on 1% level 

The numbers of monthly deaths from oholera in 
the provinces of Bombay and Orissa for the year 1946 
(available from the Public Health Commissioners 
Report for 1946) were analysed in conjunction with 
the estimated monthly mean temperature and mean 
variation of temperature for the whole province The 
temperature data are available only for a few stations of 
the province and the median (being unaffected by ex 
tremes) was taken to represent the estimated mean 
value for the whole province 

In the provinoe of Bombay the number of affected 
villages was nearly 0 6 per cent and the number of 
deaths was few The regression coefficient of the number 
of deaths on the Mean Temp was significant on 5% 
level but that on the mean variation of temperature 
was insignificant 

For the provinoe of Orissa the number of affected 
villages was nearly 10 per oent, the number of deaths 
was large and the diseases may be said to have been 
rather widely prevalent The regression coefficients 
of the numbers of deaths on the corresponding monthly 
mean temperature and mean variation of temperature 
are both strongly significant even on 1% level The 
data for Orissa are given in Table V 

From the above it may be concluded, that for 
the seasonal pattern of cholera, at least in the city of 
Calcutta, the death rates increase significantly with 


an increase in mean temperature as well as m mean 
variation of temperature, though for a particular year 
the usual pattern may be disguised by the mfluenoo of 
external factors 


Tablb V 

Cholera Mortality in Onma (1946) 


Month y x, x. 


January 

February 

March 

iff 


July 

August 

September 

October 

November 

December 


486 68 0 27 2 

08& 75 7 23 8 

i 622 82 8 22 2 

691 83 9 16 8 

799 88 4 17 7 

389 85 6 14 3 

437 82 8 9 6 

259 82 9 9 5 

199 83 4 11 4 

363 81 4 12 5 

479 77 5 15 0 

300 72 3 19 5 


Total 7209 964 8 200 1 


Here 

y=total number of oholera deaths in the month 
x t — Mean of the maximum and minimum tempo 
rature averaged over the month 
x,=Difference between maximum and minimum 
temperature averaged over the month 
It is found that 
hj—51 0676 with standard 'j 

error=14 99 I both significant even on 

6,=69 2799 with standard f 1% level 
error=16 56 J 


ARTIFICIAL RADIOACTIVITY AND ITS APPLICATIONS 

IRENE CURIE 

DralCTOB, W8T1TUT DU BADIUM, TAMS 


THE discovery of radio activity by Henri Becquerel 
* took place in 1896 Henri Becquerel discovered the 
radio-activity of uranium, the heaviest element already 
known, whioh had been studied by the ordinary method 
of chemistry Soon afterwards Marie Curie and Schmidt 
discovered independently the radio activity of thorium 
whioh was also a well known element In 1898, Pierre 
and Mar.e Curie saw that uranium minerals contained 
some more radioactive substanoes By a new chemical 
method of work, controlling the result of every chemical 
separation by the measurement of the radio activity 
of its portions, they discovered polonium and radium 
This method is still the basis of radio chemistry 
Polonium and radium were new unknown elements 
of atomic number Z **84 and 88 


award to Madamo Irena Curia of tha Joy Kiaaen Mookharjae 
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Their discovery gave impetus to a very great 
amount of work m Franoe, England, Germany, and 
Austria Many new radio elements were soon found, 
some of them by the chemieal method inaugurated by 
Pierre and Mane Curie, some by tbe study of the 
radiations 

There exist about forty natural radio elements 
Most of them are elements which vanes from Z 81 
to 92, and form three families of atoms related by 
filiation —uranium radium, actinium and thorium 
families A few of them, vtrv long lived, have lower 
atomic number—namely potassium, rubidium and 
samanum 

The radio-elements undergo spontaneous trans¬ 
mutation, with the emission of a rays and rays, 
accompanied some times by the emission of y rays In 
the emission of a rays the mass number M decreases by 
four units, and the atomio number Z by two units In 
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the emission of ft rays (negatively charged electrons) 
the mass number remains the same and the atomic 
number increases bv one unit 

226 222 4 

Ha-► Rn + He 

88 b6 2 

210 210 — 

Hal)-» ItaE + ft 

82 81 

Of course these natural radio elements could not 
have a place bv themselves in the Meinlcleeff classifa 
cation Some of them have the same Z and u different 
value of M—they are tailed isotopes Their chemical 
properties are e xactlv the same but th< ir radioactive 
properties are quite different Rome of them are isot pee 
of the stable atoms of leal bismuth and thallium 
Isotopv was discovered by Roddy forthe radio elements 
but exists also in stable elements as it was shown by 
Thomson For instance chlorine is composed of two 
sorts of atoms inn parable bv the ordinary chemical 
methods of mass 15 and 37 and most of the elements 
are a mixture of two isotopes or more 

In 1910 about 13(1 stable atoms and 40 natural 
radio clt men*s were known The first artificial trans 
mutation was discovered bv Lord Rutherford in 11119 
In 1914 Frolerie Jul ot ( uno and myself discovered 
that artificial trunsn utation does not Always transform 
a nucleus into anothei known stable nucleus but may 
produce a new ra lio active nucleus unknown in nature 

The discovery of the first artificial radio clement 
determined an extraor linarv rapid development in 
radio activitv New ra lio tlon onts were produced 
by the uw of every kind of parhelia making transmuta 
tions \t tin tune of our d scovery there were 
already many radio active atons formed in the material 
surrounding the first cy clotron of l aw renew. 

Some of the artificial ra lio dements present new 
types of radio activity 3 he first tl at wo have formed 
*° V and 14 N emit i os tive electrons 

30 30 + 

P - S! + ft 
16 U 

Other radio active atoms transform by capturing 
an electron from the outer shell mostly K dectrons 

Others are * isomers They have the same mass 
number and atomic nun bv r but one of the nnclu 
is in an oxoitt I state which tan last for mints or hours 
before the ex ited atom emits a y ray and returns to the 
fundamental state 

Now, about 700 radio elements are known Most 
of them are isotopes of stable atoms Rome represent 
elements miseing in nature 43 61 86 and others 
discovered by Beaborg and his collaborators are tr&nsur 
amum 03 to 06 neptunium plutonium, americium, 
and curium 


For practical use radio elements can be produced 
by the cyclotrons or by the nuclear reactor The big 
uranium piles can produce enormous amounts of radio 
element equivalent kilograms of radium or even tons by 
the processoe of transmutation by neutrons discovered 
by Fermi or by the processes of fission of the uranium 
itself 

The cyclotron does not produce so intense radioac 
tive sources but can be use I to obtain a greater variety 
of radio elements by different nuclear reactions in 
particular positive dictron emitters and capture K 
which cannot be made in a p It It is useful to have 
both cyclotrons anil uranium piles for the production 
of radio elements 

Artificial radio elements van be used m two different 
ways cither as powerful sources of ralmtions or as 
radio active indictors or tracers 

As sources of radiations radio uctive cobalt for 
instance can be used in thp same wav as radium 
for thirajHiUtics of cancer or for radiography of thick 
metallic pieces 

The method of tracers was discovered by liovescv 
and Pancth in 1912 and lonsists in following the com 
partment of stable, atoms by mixing them with the 
radio active isotopes 

As tracers the artificial ralio elements can be used 
for many studies of pure or applied sen net which could 
not bo mado by other iuiaiiH or for stu Ins which can 
be maclu by otlie r me thoela but not so easily for radio 
eloiTcnts can be measure I easily ail 1 quickly by the 
use of counters or ionization chambers while the dosage 
of stablo oleinmts by ehemical nuans are sometimes 
very long und tedious particularly fur the micro quanti 
ties 

In chemistry the tracers give new methods of micro 
analysis For instance a mixture of stable olement 
with one ot its radio activo isotopes can bo used very 
Bimply to determine the solubility i f very insoluble 
compounds or very feeblo tension of v aj>oura of 
some substances Huch determinations can bo made 
by the ordinary methods but with muoh greater diffl 
culty It is also possible to establish methods of 
dosage of inactive elements using radioactive tracers 
as reactivo The tracers have been use l for the study of 
the exohango of atoms between different molecules 
For instance activo atoms of ehlormo jn a chloride 
exchange with the atoms of another chloride but not 
with the chlorine of chlorate so that a chlorate mixed 
with active chloride and separated again remains 
inactive They can b used also to understand the 
structure of certain molecules or the mechanism of cer 
tain chemical reactions 

One of tho first application of tracer methods was 
to determine the diffusion of lead atoms m lead Such 
an experiment can evidently not be made with ordinary 
lead, but the diffusion of the isotopes of lead RaD 
in ordinary lead can be measured 
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The studies of diffusion of impurities in a metal 
or of one constituent of an alloy in the alloy or of 
autodiffusions can give important results in metallurgy 
and will certainly be developed when the technique 
of the use of radio elements will be more familiar to 
the engineers 

The most important applications of the method 
of indicators have been made m biological studies It 
is possible to mtroduoe radio active atoms m the orga 
nism and to study its metabolism For instance if 
radio active phosphorus is given to a rat in a short 
time its teeth become radio active showing that the 
atoms of phosphorus in the teeth am not alw aj s the 
same but exchange with the phosphorus of other parts 
of the body 

But muoh more complicated processes can be studi 
ed m that way Prof Joliot Curie who has madt some 
biological work with Prof (ourrier has studied iodine 
metabolism of ionic iodine and of thyroxino They 
have shown that radio active thyroxine injected to a 
female does not go through the foetal membrane into 
the foetus on the contrary if ionic active iodine is 
injected it passes in the fottus which elaborates radio 
active thyroxine it shows that the foetus makes its 
own thyroxine 


M5 

One has begun also to inject radio active ibdirte 
for curative purposes Knowing that it concentrates 
in the thyroid it is used to irradiate internally the 
cancer of this gland that kind of utilization will certain 
ly develop in the future 

You can see by those few examples that marts 
other uses of the radio active elements can be imagined 
In France wo began this kind of work with the small 
cyclotron made by Frederic Toliot-Cune in Colli g 
de France now- the experimental uranium pile of tl 
Commissariat of Atomic Energy (Commissariat A 1 
Enorgie atomique) in France gives us tlu possibility 
of getting the radio elements ordinarily used except 
some very long lived ones 

At the Commissariat of Atomic Fnergy we plan 
to make a bigger cyclotron and a pile of bigger energy 
which will give us practically all the artificial radio 
elements needed in France in the following years 

From the shed where Pierre and Marie Curie dis 
covered polonium and radium the preparation of radio- 
elements have passed to the big scale laboratory work 
and now to the industrial scale There is no doubt 
that this new industry will become more ami more 1 m 
portant for applied research and for therapeutics 
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OBITUARY 

SatUndrs Nath Ghoah (1892—1949) 

On bun lay the 18th December 1949 passed away 
Sree Sailtndra Nath Ghosh after a protracted illness of 
about 3 months Born in Khulna on 3rd Nov 
1892 Sree Ghosh took his M Sc degree in physics 
from the Presidency College Calcutta in 1915 standing 
first in the First Class His brilliant career attracted 
the attention of the late Sir Asutosh Mookerjee who 
was then reorganising the Post Graduato Department 
of the Calcutta University Ghosh was one of the few 
young men whose enthusiasm made it possible for the 
University to start the Post Graduate Department of 
Physios at 92 Upper Circular Road during the first 
World War He helped Sir Asutosh m his search for 
suitable teachers and necessary apparatus He was 
appointed a University Lecturer and was awarded 
a scholarship for study abroad However, Ghoshs 
connection with the Revolutionary Party was detected 
by the Government and he had ultimately J*> -leave 
the country to avoid arrest and imprisonment Ghosh 
fled to America at the end of 1916 and for 20 years he 
was engaged in propaganda work in the States for 
India s Freedom After a long exile of over 20 yean he 
returned voluntarily to India m 1936 Here ho took 
up educational work and was successively Education 
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Officer Calcutta Corporation Prineijial Braja Mohan 
College Barisal and finally Principal of the Jagannath 
Intermediate College Dacca In Dana ho was a promi 
nont figure during the days of famine ani Worll War 
II and took prominent part in all public anl philan 
tbropic work He left Dacca in October 1947 and 
was appointed Deputy Secretary (hducation) to the 
High Commissioner m London in June 1948 During 
his stay for about a year he was a friend and guide to 
many young men who had gone abroad in search 
of higher traihing Unfortunately his failing health 
interfered with his normal activities and he returned 
home m September 1949 He leaves behind his 
widow Mrs Rebecca Ghosh an American lady and a 
life long comrade in his struggle for freedom and two 
daughters Mariam and Lyla now studying in tho 
United States of America 

INDIAN SCIENCE CONGRESS 

The thirty seventh meeting of the Indian Science 
Congress Association was held at Poona from January 
2 7 last Prof P C Mahalanobis F R S presided 
The congress was attended by over 5000 delegates 
from all over India 

The session was further marked by tho presence 
of A delegation of British, French Soviet Swedish 
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and USA scientists* who actively participated in the 
proceedings of the session and later toured the different 
University Centres in India 

At the inaugural ceremony held on January 3 last, 
His Excellency Raja Maharaj Singh, Governor 
of Bombay and Chancellor of the Poona University 
welcomed the members and delegates and scientist* 
from overseas who had come to attend the session 
He said J he history of the world and of human progress 
has been a continuous and ever increasing conquest of 
nature and the harnessing of natural processes through 
the medium of scientific knowledge and equipment, to 
ameliorate the conditions of existence and to lead us to 
richer and fuller lives The economic and material de 
vclopment of the world is largely dependent on science 
Basic, applied and utilitarian research is of immeasur 
able value for the realisation of the latent potentialities 
of every country To the uninitiated, scientific know- 
ledge may appear to be dull and prosaic But, though 
the ornamentation and the softening influence of art 
cannot bo dispensed with in life, it must be admitted 
that science remains an unfailing key to many of the 
mysteries of th< world It is of course, painfully 
true that scientific knowledge is a double edged weapon 
It can cither he a potent engine of destruction nr a 
powerful agent in constructive progress I-ot us hope 
that the negative side will remain buried in the limbo 
of the Second World War and tho science and its 
votaries will contribute to peace and ever increasing 
happiness and prosperity" 

The Rt Hon ble T)r M R Jayakar, Vice Phan 
oellor of the Poona University, appealed for the use of 
scientific knowledge in the world for the good of society 
Palling for mutual assistance and exchange of 
thoughts”, Dr Jayakar said “ India believes that her 
progress at present lies in scientific advance Because 
she has set foot towards giving tho ordinary man a 
progressive life and all that it means, scientific develop 
ment in the country is absolutely necessary Scientific 
advancement cannot be carried on m isolation It 
has to be carried on with mutual assistance and ex¬ 
change of thought ” 

Inaugurating the session, Hon’blc Dr 8 P 
Mookerjoe, Industry and Supply Minister ^Government of 


•Mine Irene Jolint Cune Nobel Laureate Professor Facults of 
Sciences and Director Institute du Radium, Pahs France Prof 
(Joan) Frederic Johot Nobol 1-aureate Prof, College de France 
French High Commissioner for Atomic Energy, Pans France 
Prof J D Bernal Professor of Physics, Birkbeck Cc liege, 
University of London, U K 

Sir Robert Robinson Nobel Laureate President, Royal 
Society, London, U K (accompanied by Lady Robinson) 

Dr Herman Francis Mark Director, Polymer Reearch 
Institute, Brooklyn, USA 

Prof O K H Rydbeok Director, Chaimer Geophysical 
Observatory Oothenborg Sweden 

Dr Edward Uhler Condon Director, National Bureau of 
Standards, Washington, UA A 

Prof. A H Compton Nobel Laureate Chancellor Washing 
MB University, USA 

Bn D Kngelnardt Director, Pavlov Physiological Institute, 
Moeoow, USSR 

Prof Pierce Victor Auger Head, Natural Science Dept., 
U N E.B C.0 , Director of Higher Education, Paris, Francs 


India said “The annual session of the Indian Soienoe 
Congress, serves as a yearly reminder to our scientists 
of the need for continuous dedication of scientific 
knowledge to the service of our motherland and of 
humanity at large Such self introspection is parti¬ 
cularly necessary at this juncture of world history 
when the menace of an atomic warfare hangs like a 
darkening cloud on the minds of all thinking men 
and women 

“An unanswered question is written across the 
future Is man to be tho master of civilisation he 
has created, or is he to be its victim I Can he control 
the forces which he has himself let loose ? Tho only 
answer to it and the only way to counteract the threat 
is by a spiritual upsurge in the minds of common men 
and women m every country such as will compel the 
application of scientific knowledge towards the good 
of the world 

‘Science, like religion, cannot be bad in itself It 
is the purpose and the social function which suoh know¬ 
ledge serves that makes it good or bad 

'The greatest contribution that science can make 
to the well being of our country is by the inculcation 
of that attitude of mind, which for lack of a more 
expressive phrase is known as the scientific attitude 
towards life and its problem The essence of this 
attitude lies in an inquisitive mind, not by any means 
that of a narrow specialist, but of one that would ask 
questions and would not rest till it has found an answer 
to them 

“Nothing in this country impedes the application 
of scientific knowledge to the betterment of human 
beings or to the promotion of our agriculture and mdus 
try more than the lack of this frame of mind The 
great majority of our countrymen are still victims of 
ignorance and prejudice are moved more often by set 
habits than by an objective analysis of the pros and 
cons of a particular course of action 

“As all scientists, social workers and administrators 
know, it is this conventional and passive attitude 
that offers tho greatest resistance to the adoption of 
new habits and ways of living, new methods and prac¬ 
tices in agriculture and new techniques and equipment 
in our unorganized industries which still constitute 
the major field of employment to our artisans and 
workers 

Continuing Dr Mookerjee said, “India today stands 
at the cross roads of history She has attained her 
political independence after nearly two oentunes of 
foreign rule Millions of her population are waiting to be 
served and uplifted m terms of that equality of oppor 
tunity which, under the Constitution of the Republic 
of India, is their inherent and inalienable right It 
is through scienoe and science alone that the full achieve¬ 
ment of this goal will be rendered possible. 

“The opportunities for national servioe which thus 
await the present generation of Indian scientists canno t 
be over emphasized They can, therefore, legi timately 
claim from the State unstinted support for carrying on 
their progressive activities. 
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"Hite rapport, whether ooming from the State 
or from private aouroea, must not in any way curb the 
independence of their profession or render them sub 
servient to the ideologies of any party or faction 
Nothing is more important or sacred both from the 
point of view of their own work and from that of national 
advancement that our universities and research insti 
tutions should be allowed to grow in an atmosphere of 
freedom ” 

Addressing the “wise men and women of science’ , 
the Prime Minister, Pandit Nehru said, ‘Everything 
we desire and work for in India requires peace and 
stable conditions so that we may fulfil the primary 
necessities of the people ” 

Pandit Nehru urged the foreign scientists to “in 
culoate a spirit of international outlook in the minds 
of India’s youth for making them feel the international 
quality of science ” 

“Our problems, ’ he added ‘aro to be tackled not 
with the approach of a lawyer or a classical philosopher 
but that which has partly a scientific and partly an 
engineer's approach Our problems are to be tackled 
with the spirit of a man who does things himself and 
not sit in his office ordonng people about ” 

Continuing the Prune Minister said that in an 
under developed country like India, the stress should 
be on the utmost economy “Situated as we are, our 
basic desire is not to get entangled m the web of 
power politics Frictions caused by power politics will 
lead to war Everything we desire and work for in 
India requires peace and a calm atmosphere to strive 
for the development of the country so that wc may 
fulfil the primary needs of the people ” 

Prof P C Mahalanobis then delive"ed his address 
(See Science Congress Supplement following p 332 ) 

THE INDIAN ACADEMY OF SCIENCES 

The fifteenth annual meeting of the Academy 
was held at Bombay on December 29 31, 1049 under 
the presidentship of Sir C V Raman Nearly 200 
delegates and Fellows of the Academy attended the 

session. 

In his presidential address Sir C V Raman with 
the aid of slides, explained his work on the diffusion 
of light by matter He referred to his first cxperi 
ment in 1021 on the diffusion of light rays by the mole 
cules of gases and described the “chain of thought ’ 
which led to the discovery of the Raman Effect in 
1027 (the difference m the spectra between that of the 
incident and scattered light beams in liquids) 

Dr Raman referred to the possible lines of future 
research—particuarly on the scattering of bght by 
crystals and diamonds ‘My work with diamonds 
has convinced me that this line of thought, if pursued 
with sustained enthusiasm, will greatly help us to 
know the complex structure of matter and the behaviour 
of molecules inside it,” he said 

In a rapid survey of his research on the diffusion 
of light w gases and liquidh, Dr, Raman said that the 


study of “an almost endless question," had opened 
up new avenuos of thought Since he expounded the 
theory of diffusion of light in gases in 1021, he had 
energetically continued ’ that line of research, cul¬ 
minating in hu latest conclusion on the structure of 
crystals and diamonds 

Describing his observations on the “little story 
of the diamond’’, the distinguished physicist related 
how he reached the conclusions on the structure of the 
gem ‘through theory and experiment’ The deduc¬ 
tions arrived at theoretically hail been “well substan 
tiatod’’ by the groups or photographs he recently took 
of the diffusion spectra in the diamonl 

Sir 0 V Raman was re elcted President of the 
Academy for the years 1049 52 

NATIONAL CHEMICAL LABORATORY 
A large gathering of foreign and Indian delegates to 
the Indian Science Congress Session at Poona witnessed 
the ceremony of the opening of the National Chimioal 
Laboratory by the Prime Minister, Pan lit Jawaharlal 
Nehru The foundation stone of this laboratory was 
laid on April 6, 1947 by Bombay s Premier, Dr B G 
Kher (,Seo Science, and Culture U, 533, 1947) 

In his address Pandit Nehru said there might 
be many things which the Govemmi nt might not have 
done during the last two and a half years Our critics 
constanth point out our sins of ominissions and com¬ 
missions But one thing I am Bure, we have done to 
a very substantial extent—and that is in the matter 
of scientific research and development 

He drew attention to the Government plans for 
opening 11 National I aboratones all over the country 
and said “It is exciting to imagine largo numbers of 
voung men and women going into our now laboratories 
and working for the advancement of the Indian people 
“I have wandored greatly in this country I have 
come to the conclusion that India possesses human 
material of excellent quality Tins material has only 
to be properly used 

‘We want to change the old picture Science in 
the past has been discouraged but now so should 
provide necessary opportunities to our young men 
and women This was getting the highest considera¬ 
tion from the Government 

"The greatest problem to day was to select the 
right man, tap the right available sources and draw the 
right type of men into s< lentific research work 

“The success of our efforts will depend on our 
ability to secure the services of competent research 
workers who will carry on their duties under the gui 
dance and inspiration of senoir officers attached to the 
laboratory 

“Our policy must naturally be to attract the best 
type of Indians and if necessary to get them trained 
by sending them abroad Where, however, in the 
interests of efficiency it is necessary for ub to recruit 
foreign experts, we should not hesitate to do< so for 
such limited periods as may be required 
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The establishment of national laboratories of such 
dimension entails a huge expenditure which is not easy 
to provide Such laboratories however must reoeire 
generous support from industries themselves as alto 
from private benefactors 

Located on a 470 acre site m Poona the building is 
600 ft wide and has over 150 rooms mcuding an Audi 
torium Library Seminar and Sectional Laboratories 
Some of the rooms have been specially equipped for 
applied research 

The Laboratory will also provide a link between 
the Univers tics and the research institutions on the 
one hand and Indian industries on the other 

Altough the Laboratory was formally opened 
on the 3rd Jantia y 1050 it has been functioning m 
some form ever sinoo its inception in 1940 when the 
Board of Scientific and Indsnstnal Research with Dr 
S S Bhatnagar us the Director was formed (See 
Science and Culture 11 541 1946) 

INSTITUTE OF NUCLEAR PHYSICS 
Thi Institute of Nuclear Physics Calcutta Univer 
sity the first if its kind in India and the foundation 
stone 1 1 which was laid on April 21 1948 (See Science 
and ( i Iture 13 491 1948) was opened on January 

II last by Mini Joliot Curie H E Dr K N Katju 
Chancellor of the University presiding 

Mmt J( hot Curie said that the importance of nu 
clear physics for fundamental research was evident To 
day were known more than a thousand different sorts 
of atoms stable or radio active and by the study of 
radiations em tted in transmutation or by the radio elo 
nients they got an idea of the intimate structure of 
matter 

The importance of nuclear physics for practical 
application was growing steadily Of course there 
was the perspictive of powerful nulear reactors for 
atomic onorgN but many other utilization wore already 
known llie production of radio elements buume 
more and more necessary for biological study and medi 
cal research most of the radio active tracers w ere 
artificial radio elements produoed by transmutation 
Even a small scale j reduction of these was vory useful 
Cont nuing she said The laboratory of this Insti 
t ite has a cyclotron which will make it possible to study 
transmutation and produce radio-elements Though 
the laboratory is a physical one there is also a small 
section of chemistry and biology It seems probable 
that this section will be insufficient and that Prof 
M N Saha will have to work in collaboration with other 
chemical or biological laboratories for the use of radio¬ 
active tracer 

The fact that the Institute has a gram of radium 
is also very important It may be used to produce 
small amounts of artificial radio elements for tracer 
work and it is also useful for many physical expen 
ments 

CHITTARANJAN CANCER HOSPITAL 

The Chrttaranjan Cancer Hospital was also opened 
m Calcutta by Mme, Joliot Cune on January 12 last 


The foundation stone of this hospital was laid on June 
5 1948 (See Science and Culture 14 72 1948) Dr B C 
Roy Chief Minister Government of West Bengal 
presided 

Opening the hospital Mme Joliot-Cune said that 
smoe the first use of radium for the therapeutics of 
cancer which was made in Franco a few years after 
the discovery of radium many big centres had grown 
for the treatment of the disease by radiation It was 
a great pleasure for her to see the birth of a big medical 
institution for cancer treatment m India 

Some of the diseases with which India was con 
fronted were specially frequent or dangerous in 
tropical countries Cancer was not a tropical 
disease but occurred frequently everywhere It 
seemed to her that India had many superficial cancers 
which were among those that would be cured relatively 
well by the use of radium or X ray The work of the 
Cancer Hospital should therefore be particularly fruit 
ful 

Continuing she said that big modual institutions 
were usoful not only for rout ne medical work but they 
must also be centres of medical research 

In a centre for the treatment of cancer even simple 
statistics of the origin c f cases and their treatment 
could be the basis of important mo lical progress Dr 
Khunalkar of Bombay had shown that many of cancers 
of skin or tongUL were duo to permanent irritation re 
suiting from particular ways of living and could be 
easily avoided 

Comparison of the statistics of the nature of cancer 
in a tropical country whoso con litions of life wi re dif 
fertnt from those in 1< urope and America could help 
to throw light on the origin of cancer and perhaps 
lead to means of prevent on of the disease 

Mme Joliot Curie hoped the Cancer Hospital would 
devote some of its activity to the research essential 
for the progress of therapeutics and of pure science 
She went round the wards and departments of the 
Cancer Hospital and showed particular interest m the 
million volt X ray unit thorc 

Mme Joliot Curie later laid the foundation stone 
of Nurse s Home (f Chfttaranjan Seva Sadon for the 
construction of wluoh Dr N R Dhar of Allahabad 
donated a sum of Rs 1 00 000 

NATIONAL PHYSICAL LABORATORY 

A large and distinguished gathering including 
a number of foreign scientists watched the opening of 
the National Physical Laboratory at New Delhi by the 
Deputy Prime Minister harder Patel on January 21 
last H F Sn C Raj agopalach an Governor General 
of India presided 

Opening the laboratory the foundation Btone of 
which was laid on January 4 1947 (See Science and 
Culture 72 38 2 1947) harder Patel said * Ever since 
his evolution the human being has been used to pil 
fenng the seorets of nature and applying the knowledge 
so gained to hu own practical use Scientific research 
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through the ages has thus been bis long expedition into 
tile innermost recesses of natural forces and phenomena 
tad the utilitarian advantage has come to him through 
the urge for harnessing these forces m the service of 
mankind 

‘In his relentless pursuit of practical science how 
ever, the scientist has always come into conflict with 
the spiritualist and the man of religion 1 he latter 
has always regarded the scientist as the destroyer of 
spiritual values who has brought humanity from an 
ethereal heaven to the very nadir of degeneration 

Mv mind also turns to the question how far in 
its actual results this laboratory will serve to relieve 
this and the further generations of the ills to whieh 
human flesh is heir 

‘I ask my distinguished audience whether science 
in its quest for naturo a secrets is going to advance 
the human race towards its goal of eternal happiness 
or whether it will open a veritable Pandora’s Box 
of evil forces for the destruction of mankind 

It is my earnest and s ntcre praver that this labo 
tory and the distinguished band of research workers 
will provide a positive answer to this problem and 
an inspiration to their fellow scientists in other parts 
of the world 

INDIAN PHYSICAL SOC1E1 Y 

A symposium on Crystal Structure and Crystal 
Physics was held on January 14 19/30 at the Lecture 
Hall of the Indian Association f rlhe Cultivation of 
Science Calcutta Dr I) M How Director Bose 
Institute and Y ice preside nt of the Society was in the 
(hair 

Dr K Das Gupta described the results of his studies 
of the soft X ray spectra of crystals He reported 
that the energy states of valence electrons of several 
oxides SiC mica and various alkali halides were found 
out from measurements of soft \ ray emission spectra 
and the positions of the wuant hand in the insulators 
determined For ferrous alloys Pauling s empirical 
ideas about 3d levels in iron group alloys and compounds 
were verified Heat of formations of various compounds 
and alloys also conformed to X ray data 

Sri H N Bose spoke on the luminescence of cry 
atals excited by X rays and cathode rays In the case of 
pure and activated alkali Iodide crystals emission due 
to pure matrix was obtained A method of detcrmin 
mg the trap depths from thermo luminescence data 
was developed 

Prof S C Sirkar and B M Bishui described their 
results of investigation which indicated that strain m 
diamonds was not primarily responsible for fluore 
soenoe but that some impurities entrapped m strained 
regions gave rise to the energy levels responsible for 
fluorescence In some pure crystals the strain as 
shown by streaky birefringence was of large magru 
tude, but fluorescence was absent 
v Dr A Bose tad 8 C Jlitra presented the results 
(if their measurement* that showed that between the 


temperature range of 80°K and about 400°K the 
pnnoipal magnetic axes of the crystals of monoolimo 
Tutton salts of nickel and oopper changed their onen 
tations considerably and the anisotropies tended to 
vanish as the transition temperatures of the salts were 
approached These results wore explained by consi 
denng the relative rotation of the ionic octahedral 
groups in the unit cell 

Prof J D Bernal presented the results of some 
of the investigations carried out recently in London 
He mentioned the rece nt developments in the studies 
of the diffuse scattering whereby the various elastic 
constants of a single cnstal could be determined 
He also described the re suits of structure determinations 
of some of the large molecular cristate such as virus 
and protein X ray dote munations of the structures 
of tricalcium silieate crystals and alite led to an under 
standing of the mechanism of setting of cements Prof 
Bernal also mentioned a new development in the design 
of X ray tube m which the cathode beam was focussed 
on the anti cathode to an extremely fine focus This 
eliminated the use of slit m tin diffraction camera and 
so even with micro ampere order of X ray tube current 
intense powder photographs were obtained He 
reported that the construction of an electronic counter 
was in progress for speedy carrying out of fourier syn 
thesis for crystal structure work 

Prof H Mark mentioned the rceent developments 
of X ray diffraction work at Brooklyn He described 
a modificat on of the principle of the double crystal 
spectrometer by which study of Blattering of mono 
chromatic X rays at extremely small angle was made 
possible and mten sting long range periodicities in 
fibrous materials were observed The struiture of the 
interesting compound cyclo tetracene was also dis¬ 
cussed 

Sri B 8 Basak discussed the lniqual tics of the ee 
bond lengths in phenanthreno crvstal as obtained by 
him from a fourier synthesis of this eristal 

Prof K B&nerjeo C R Bose ani M N Dutta 
discussed the sharp extra spots appearing in the Lauo 
photographs of phloroglucine ddiydrate The sharp 
ness of the founer transforms and other characteristic 
features showed that they were not of thermal origin 
or due to ordinary crystal imperfections 

MINING METALLURGICAL AND GEOLOGICAL 
INSTITUTE OF INDIA 

The Annual Meeting of the Institute was held m 
Calcutta on December 27 1949 at the Royal Asiatic 
Society of Bengal 1 Park Street Calcutta Mr L 
J Barraclongh presided In his presidential address 
Mr Barraclough pleaded for the establishment of an 
adeejnate number of mining schools and provision for 
post-graduate practical training in mining in the 
oountry 

Describing the port the Institute could play in 
furthering the industrial development of this poteu 
tially nob and powerful country he regretted the 
dearth of qualified Indian mining engineers 
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Although facilities for teohmeal education in ad 
vanoed mining were available at Dhanbad and Banaras 
there was a dearth of mining schools at which officials 
subordinate to the manager might be trained 

India needed cheap coal which could not be supplied 
If the output per manshift remained at J ton Mecha 
mration could improve the present condition provided 
trained supervisors were available who could handle 
both machines and men 

Referring to safety measures he said that the acci 
dent rate in Indian mines had shown a progressive de 
clino during the past few years and it was now about 
the lowest in the world 

At the annual dinner of the Institute Mr A J 
Elkins President of the Bengal Chamber of Commerce 
said It is vital the coll ery workers must realize that 
any further improvement in their lot can only come 
from increased individ ml productivity but in this 
context their p« rformanee ovir the last decade has 
been far from encouraging 

He pointed out that against a 60% increase in the 
average daily number of workers in the industry there 
had been only a 6% increase in the tonnagi of coal 
produced 

In India wages in the coal industry account for 
anything hi tween 60 ° 0 and 80% of the total cost of 
production In other in lustries jute for example 
only 30% of the cost of the finished article is reflected 
in the wage bill 

Reviewing the position of the industry before and 
during the war he sail that the emphasis should now 
be on consolidating the position in such a wav as to 
ensure for the future a good standard of technical 
efficiency couple 1 with increase 1 individual pmducti 
vity 

Mr Elkins then referred to the gold mining industry 
and said that the Gold I)ut\ Act of Mysore had so 
gravely undermined the in lustry that its very existence 
was threatened He hoped that there w ould lx s upe 
for increased product on of gold in India 

Dr W D West Director of the Geological Survey 
of India referred to metals such as lead zinc copper 
and to some extent aluminium—important both for 
industry and for strategic purposes—which India had 
largely to import at a cost of nearly Rs 15 crores a year 
Promising results had been obtained from the 
exploration of the ancient lead zinc mines in Mewar 
State Preliminary investigations into the deposits 
of copper in Alwar and Jaipur States had also been 
made 

There were thus hopeful possibilities in regard 
to those metals but their exploitation by private 
enterprise was hanging fjre There was the difficulty of 
raising capital There was also a dearth of expenneed 
personnel 

He suggested that either the Government should 
bear the risk and open up the deposits or facilities 
should be granted to foreign companies to enter the 
field on term* not detrimental to the interests of India 
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The following award and prises were announced 
Government of India Prize of R* BOO and the Institute 
Gold Medal to Mr L J Barraolough for his paper on 
Hydraulic stowing in India a record of general obeer 
vations the Institute Silver Medal to Dr J W 
Whitaker for his paper on Densities of Indian Coals 
No 1 and the Institute Bronze Medal to Dr M 8 
Knshnan for his paper on Coal in the Godavari \ alley 
Madras Presidency 

The following were elected Office bearers of the 
Institute for 1949 50 

President —Mr I J Barraolough Honorary Treasurer 
—Mr V P Sondbi Editor of Transactions— Dr M S 
Knshnan Honorary Secretary —Dr P K Ghosh 

RADIOACTIVE COBALT FOR CANCER 
Radioactive cobalt (C*°) which has been under 
investigation for several yearn as a possible substitute 
for radium in the treatment of cancer is now being 
used experimentally for the treatment of selected types 
of the disease at the Ohio State University School of 
Medicine It can be produced in nuclear reactors 
Whereas radium costa between $ 15 000 and $ 20 000 
per oz radiocobalt is available to cancer research 
departments at a minium charge for handling More 
over tomewhat better results are anticipated with its 
use as the gamma rays from cobalt made radioactive 
in the pile are said to havo greater activity (The 
Chemical Age December 10 1949) 

UNITS OF RADIOACTIVITY 
A joint committee of the Divisions of Chemistry 
and Chemical Technology and of Mathematical and 
Physical sciences of the National Research Council 
in USA has adopted certain recommendations 
regarding standards and units of radioactivity These 
recommendations it is pointed out effectively divorce 
the curie from the disintegration rate of radium by 
assigning to the former an arbitrary magnitude (3 7 X 
10 10 dis/sec) approximately equal to the disintegration 
rate of radium This arbitrary figure is therefore not 
influenced by any future revisions of the generally ac 
eepted disintegration rate of radium This changes 
slightly the meaning of the curie when applied to 
radium For example 1 curie of radon is no longer 
on the basis of these recommendations the amount in 
equilibrium with 1 gram of radium but is the amount 
undergoing 3 7 X 10 l# disintegrations per second 
Similarly I mg and 1 mo of radium are no longer rigor 
ously synonymous This distinction has a number 
of precedents m physios For example the interna¬ 
tional ampere now abolished was not quite equal 
to the absolute ampere and the angstrom unit is 
nearly but not quite equal to 1000 X units 

The Curie should be defined as that quantity of 
anv radioactive species (radioisotope) undergoing ex 
actlv 3 700x10“ disintegrations per second The 
rvtherford should be defined as that quantity of any 
radioactive species (radioisotope) undergoing 10* dis¬ 
integrations p« second For the quantitative oomp&ri 
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•on of radioactive sources emitting gamma rays, for 
whloh disintegration rates cannot be determined, 
roentgen per hour at one meter (rhm) is recommended 
The recommendation of this latter unit is a practical 
step to insure that, by its use, gamma ray measure 
merits are so made with instruments and under such 
conditions that measurements on a given isotope made 
in way laboratory will be directly comparable with 
similar measurements made in other laboratories This 
will result if the procedures used comply with the de 
flnition of the unit, that is, a source is 1 rhm if it pro 
duoes 1 roentgen per hour at a distance of 1 meter 

These recommendations have been submitted to the 
Joint Commission on Standards, Units and Constants 
of Radio activity of the International Unions of Chemis 
try and Physics for International agreement (Setence, 
November 18, 1949) 


AUSTRALIA S SNOWY RIVER SCHEME 

The Snowy River, with its tributaries, drains 700 

3 uare miles of the Eastern Australian Alps most 
which are covered with snow from May to Novcm 
ber Rising at the foot of Mt Koscinsko in New South 
Wales, the Snowy eventually enters the ocean near 
Orboat in Victoria The waters of the Snowy fall 
7,000 feet in 300 miles 

The most ambitious hydro electric development 
scheme ever conceived in Australia, is to be imple 
mented soon m the Snowy The scheme is a gigantic 
one and is estimated to cost £200,000,000 over a cons 
tructional period of 2ft to 30 years The scheme will 
permit the development of 1 720 000 Kw of hydroelec 
trioity This power output is equivalent to that ob 
tamable form 4,000 000 tons of black coal annually, 
which is just one third the existing annual black coal 
output of Australia The scheme has been divided 
into throe parts 

(1) Tumut River development, by diversion to it 
of (a) slightly over one quarter of the Snowy head 
waters (236,000 acre feet annually) from the Eucum 
bene (ft tributary of the Snowy,) (6) upper Murrum 
bidgee waters, (c) about 330 000 acre feet annually 
from the Tooma River, a tributary of the Murray 
These waters will be used for power development 
of about 760,000 Kw in the Tumut Valley and 
thenoe into the Murrumbidgee for irrigation pur 
poses 

(2) To compensate for the diversion of water from the 
Tooma (a tributary of the Murray) to the Tumut 
(a tributary of the Murrumbidgee), 330,000 acre 
feet annualy will be diverted from the Snowy to 
the Murray to develop hydroeleotncity on its way 
through a senes of tunnels 

(8) Harnessing the upper waters of the Murray River 
above the existing Hum© Reservoir by the oonstruc 
tion of a large dun on a site yet to be decided for 
the purposes of generatng hydroelectrioity ( Water 
ttnd Water Engineering, December 194$). 


SURVEY OF INDIA 

‘ General report of the Survey of India for the year 
1946 47’ published in 1949, indicates that the work of 
the department at that period was not altogether 
satisfactory During the war the main effort of the 
department has been directed to large stale surveys 
for utilitarian purposes such as dam sites and areas 
for irrigation The only noteworthy work of the 
survey is with Manganese Rtef The existence of a 
manganese reef m the Parsoda area (Nagpur CP), 
located in 1940 41 bv observations w ith a Gradio 
meter, was confirmed in January 1947 through ohser 
vations with magnetic variometers The activities of 
the department was chiefly confined to tarrying 
out routine work and minor survey work for maps 
for military purposes The results of magnetic obser 
vations were utilised to prepare a chart of magnetic 
declinations for 1946 This chart covers the area 
bounded by latitudes 60 N to 60°S and longitudes 
40°E to 168°E 

It is now proposed to establish a ntt work of gravi 
meter stations at roughly a 10 mile interval through 
out the extent of India Programmes for geodetic 
operations such as the levelling of high precision of 
about 16 800 miles from Bombay, gravit\ observations 
at about 30,000 stations with Gravimeters, and magne 
tic observations have been drawn up hut the work 
bo far carried out is not w orth mentioning 

It is hoped that the department has now started 
a serious survey work to meet the frequent demands 
of data for the various irrigation and other projects 

NEW FELLOWS OF THE NATIONAL INSTITUTE 
OF SCIENCES OF INDIA 

The following were duly elect* d as Ordinary Fellows 
of tho Institute, at the last Annual General Meeting 
held at Poona on January 1, I960 

Dr D P Antia Development Officer, Ministry of 
Industry and Supply Government of India, New 
Delhi, distinguished for h s work in metallurgy 

Dr F C Auluck Reader in Physics University 
of Delhi distinguished for bis researches m the theory 
of numbers, statistical thermodynamics and, quantum 
statistics 

Dr P L Bhatnagar Reader in Mathematics, 
University of Delhi and Head of the Department of 
Mathematics St Stephen s College Delhi distinguished 
for his work on tho origin of solar Bystem and the theory 
of oepbeid variable stars 

Dr K Biswas in charge of duties of Director 
at the Herbarium Royal Botanic Gardens, Calcutta, 
distinguished for his work on algae, systematic botany 
and ecology 

Sri J P Bose, Officer in Charge Department of 
Biochemistry and Diabetes, School of Tropical Medi¬ 
cine, Calcutta, distinguished for his researches m the 
treatment of diabete*. 
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Prof R N Chaudhurj, Profeasor of Tropical Medi¬ 
cine, School of Tropical Medicine, Calcutta , distinguish¬ 
ed for researches in various medical problems, suoh as 
epidemic dropsy, gastric acidity, malaria, enteric fever, 
sprue, pulmonary amoebiasis, hypoprotenaemia etc 
Dr V M Ghatage, Assistant Professor of Aero¬ 
nautical Engineering, Indian Institute of Science, 
Bangalore , distinguished for his researches on problems 
of aerodynamics 

Dr H Gupta, Senior Lecturer in Mathematics, 
Government College Hoshiarpur, distinguished for 
his work on various mathematical problems 

Dr T J Job, Chief Research Officer, Central 
Inland Fisheries Research Station, Barrackpore, West 
Bengal, distinguished for his work on the biology 
of Indian fishes and thefr bearing on the biological 
control of certain tropical diseases 

Prof R S Kriehnan, Professor of Physics, Indian 
Institute of Science, Bangalore distinguished for his 
work on colloid optics, light scattering, spectroscopy, 
Raman effect X rays and nuclear physics 

Prof M C Nath, Chitnavis Professor and Hoad 
of the Department of Biochemistry, Nagpur University, 
Nagpur, distinguished for his work on vitamins, 
steroles and hormones, nutrition and proteolytic enzy¬ 
mes, and a new anti diabetic compound 

Dr H N Ray, Research Officer, Indian Veterinary 
Research Institute Mukteswar Kumaun , distinguished 
for bis researches in the field of protozoology 

Dr M R Sahni, {superintending Geologist, Geo¬ 
logical Survey of India, Calcutta, distinguished for 
his work m the field of Indian geology 

Dr A Sreenivasau, Lecturer in Food and Drugs, 
Department of Chemical Technology, University of 
Bombay, Bombay , distinguished for his work on 
chemistry of food ami nutrition, crop nutrition, soil 
science and analytical ehcmistrv 

l)r R S Vasudeva, Plant Pathologist, Indian 
Agricultural Research Institute, New Delhi distm 
guished for his work on crop diseases 

The following distinguished foreign 1 ? scientists 
were duly elected Honorary fellows of the Institute 
Prof P Debye, Professor of Chemistry, Cornell 
University, Ithaca New \ork, USA 

Prof M Von Sane, Professor of Theoretical physics, 
University of Berlin, Germany 

Prof M Seigbahn, Professor of Physics, Uni¬ 
versity of Uppsala, Sweden 

Prof E Schrodinger, Professor of Physics, Insti¬ 
tute for Advanced Studies, Dublin, Eire 


FOREIGN SCIENTISTS AT THE SCIENCE 
ASSOCIATION 

The Indian Association for the Cultivation of 
Boience had a crowded programme for the distiuguished 
foreign scientists during their A visit to the oity in the 
second and third week of January The Association 
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bad already established scientific relation with some 
of these scientists by awarding or proposing to award 
scientific honours and distinctions in the form of medals 
and professorship 

Sir Robert Robinson, the President of the Royal 
Society, was awarded the Association’s Btmala Chum 
Law Gold Medal for 1045 in the beginning of 1948 
The award is made for outstanding contributions in 
the domain of science in general, including medicine 
Previous recipients were Dr Albert Einstein and Sir 
Henry H Dale Sir Robert Beized the present opportu¬ 
nity of hia visiting this country to address the Asso¬ 
ciation on January 11 on ‘Anthocyanin Pigment’, a 
subject on which ho has made significant contributions 
Demonstrated with exciting experiments on the extracts 
of red, crimson, brick and violet coloured roses, dahlias 
and other richly coloured flowers, his lecture was pro¬ 
foundly enjoyed by all who packed the spacious lec¬ 
ture Theatre Referring to the award, Sir Robert said 
that he considered it as a treasured possession and re¬ 
garded it as a token of (us friendly relation with Indian 
chemists 

The Association had been expecting Madame 
Irfcne Curie to whom the award of the Joy Kissen 
Mookerjee Gold Medal was proposed in 1948 By 
awarding the medal to Madame Curie on Thurs¬ 
day, January 12, 1950, the Association added another 
illustrious namo to the list of distinguished scientists 
which included, among others, late Sir James H Jeans, 
Prof Robert R Millikan, late Prof F W Aston, Dr 
Harlow Shapley and Dr Arthur E Morgan In course 
of her 80 minute lecture, on the applications of arti¬ 
ficial radio activity, the full text of which appears 
elsewhere in this issue, Madame Curie referred to thi 
possibility of the use of atomic power for peaceful 
purposes She concluded the lecture by showing 
a series of slides on the poor laboratory conditions 
under which her parents, Mane and Pierre Curie worked 
and the present big laboratories and establishments 
of the French Atomic Energy Commission of which 
her husband Prof Frederic Johot is the head 
Among those present was Prof Joliot who also add¬ 
ressed the meetmg 

Dr Herman F Mark, Director, Polymer esearoh 
Institute, Polytechnic Institute of Brooklyn, Brooklyn, 
N Y , delivered a course of three lectures on January 
12, 13, and 14, as Coochbehar Professor of tho A ssooia- 
ticn for 1943, on ‘Progress m the Chemistry of Macro- 
Molecules’ He mtroduood the subject with remarks 
on the special properties whioh large molecular weight 
imparts upon substanoe and then enumerated the chemi¬ 
cal reactions whioh led to formation of polymers from 
simple substances hke ethylene, styrene etc He sho- 
wed how an intimate know ledge and careful kmetio 
analysis of the various steps of the process of addition 
polymerisation gave clue to industrial developments 
of high polymeric resins of better class Be next 
took up the behaviour of large molecules m solution 
and showed how a study of the properties of solutions 
of polymeric substances led to valuable information 
about their size and shape. He also remarked that 
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the study of such properties gave useful data about 
the use of plasticizers in conjunction with high poly 
mono resins The bulk properties of high polymeric 
substances were then dealt with High polymeric 
subs tan oes, he observed, can exist in three forms, viz , 
fibre, plastic and rubber Whereas in fibres the long 
chain molecules are to a considerable extent organized 
and oriented, in rubbers they are in their highest 
entropy state and fairly completely disorganized The 
plastic state represents an intermediate situation 


ANNOUNCEMENTS 

I Dr H J Bhabha Director Tata Institute of 
Fundamental Research, Bombay was duly elected 
General President of the Indian Science Congress Session 
to be held at Calcutta from January 2 7 1951] 

The following were elected 8ectional Presidents 
Mathematics —Dr C Racine (Madras) statistics — 

Sn A R Sinha (Calcutta) Physics —Dr C S Venka 
teswaran ( Trivandrum ) Chemistry —I)r R C Shah 

(Bombay), Geology Geography —Dr J B Auden 

(Calcutta), Botany —Dr B B Mundkur (New 

Delhi), Zoology <b Entomology —Dr N C Chatterjee 
(Dehra Dun), Anthropology <b Archaeology —Dr S 
S Sarkar (Calcutta), Medical and Veterinary (Sciences— 
Dr G Sankaran (Calcutta), Agricultural Sciences— 
Dr J K Basu (Sholapur), Physiology —Dr M Banerjee 
(Calcutta) Psychology <fc Educational Sciences — Dr 
S K Bose (Calcutta) Engineering and Metallurgy — 
Prof M S Thacker (Bangalore) 

frhe Executive Committee of the Indian Science 
Congress for the year I960 51 will be constituted as 
follows —President Prof P C Mahalanobis President 
•elect —Dr H J Bhabha, Treasurer —Prof K N 
Bagchi General (Secretaries—Dr B Mukerji and 
Dr B Kanjiva Rao ' 

Members (elected by the General Committee)— 
Prof S N Bose, Calcutta Dr D 8 Kothari, New 
Delhi Sri B K Sarkar Calcutta Dr K N Bahl, 
Luoknow, Dr P K Ghosh, Calcutta, Prof P C 
Guha Bangalore Prof S K Mitra, Calcutta, Dr 
B C Kundu, Hooghly Dr B N Prasad Patna 
Prof L. Rama Rao, Bangalore 

At the fifteenth Annual General meeting of 
the National Institute of Sciences of India held 
at Poona on January 2, 1950 under the president¬ 
ship of Prof S N Bose, the following were duly 
elected as office b®w»ra and members of the Coun 
oil of the Institute for the year 1950 President 
ProfS N Bose (Calcutta), Vice Presidents Prof A 
C Baaerjl (Allahabad), Dr K 8 Knshnan (Delhi), 
Treasurer Dr C G Pandit (Delhi), Foreign Secretary 
Dr J N Mukherjee (Delhi), Secretaries Prof D S 
Kothari (Delhi), Dr H 8 Pruthi (Delhi), Editor of 
Publications Dr S L Hora (Calcutta), Members of 
Council Dr 8 P Agharkar (Poona), Prof K N Bahl 
(Lucknow), Dr 8 K Banerji (Delhi), Mr S Baeu 
{Poona), Prof 8 R Bose (0aloutta), Dr B C Guha 
(Calcutta), Prof A C Joshi (Hoshiarpur), Dr. 8. 

B 


Krishna (Dehra Dun), Prof R C Majumdar (Delhi), 

Dr H. R Mehra (Allahabad) Mr G R Paranjpe 
(Poona), Prof P Parija (B&naraa) Dr L A Ramdaa 
(Poona), Mr J M Sen (Calcutta) Prof N R Sen 
(Calcutta), Dr P V Sukhatme (Delhi) ana Dr A C 
Ukd (Calcutta) 

Dr H S Pruthi (New Delhi) and Dr S Pradhan 
(New Delhi) were duly elected President and General 
Secretary respectively of the Entomological Society 
of India for the year 1950 at the Annual General Meeting 
of tbe Society held at Poona on January 3 last 

The following were duly elected office bearers of 
the Indian Ecological Society for the year 1949 at the 
Annual General Meeting of the Society hold at Poona 
on January 4 last President Dr F R Bharucha 
(Bombay), Hony General Secretary and Hony Treasurer 
Dr B S Navalkar (Bombay) Hony Jt Secretary 
Dr T J Job (Barrackpore West Bengal) 

Dr B P Pal (New Delhi) and Dr R Misra 
(Saugor, C P) were duly elected as President ai d 
Hony Secretary respectively to the Indian Botanical 
Society for the year 1950 at the Annual General 
Meeting of the Society held on January 1 last 

Dr B B Mundkur (New Delhi) and Dr R Prasad a. 
were duly elected President (for 1950) and Secretary 
—Treasurer (for 1950 52) respectively of the Indian 
Phytopathological Society at the Annual Meeting of 
the Society held at Poona on January 3 last 

Prof P R4y, Paht Professor of Chemistry of 
the University of Calcutta and one of the Editors of 
Science and Culture, has been invited by the Austrian 
Society of Microchomistry to attend the First Inter 
national Michrochemical Congress to be hold in Graz 
from July 2 to 6, 1950 The main purpose of the 
Congress is to assemble the microohomists of the world 
to mutual discussion and exchange of ideas as incentive 
to further achievement 

Dr Walter Baukloh, formerly Prof of Metallurgy 
and Director of the Institute of Iron Metallurgy Tecbi 
meal University of Berlin (known as techmsche hochs- 
chule, Berlin) has joined the Bengal Engineering College, 
Sibpur, aa Professor of Metallurgy 

The Trustees of the Lady Tata Memorial Trust 
are offering six scholarships of Rs 250/ each per month 
for the year 1950 51 commencing from 1st July 1950 
Applicants must be of Indian nationality and Graduates 
in Medicine or Scienoe of a recognised University The 
Scholarships are tenable in India only and holders must 
undertake to work whole time under the direction of 
the head of a recognised research institute or labors 
tory on subject of scientific investigation that must 
have a bearing either directly or indirectly on the 
alleviation of human suffering from disease Candidates 
can obtain detailed information from the Secretary 
of Lady Tata Memorial Trust, Bombay House, Bruch 
Street, Fort, Bombay 
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LETTERS TO THE EDITOR 

[The Editors are not responsible for the views expressed »» the letters.] 


PROPAGATION OF PAN (PIPEH BETLE L ) IN THE 
NORTHERN DISTRICTS OF THE CENTRAL 
PROVINCES 

The ‘seeds’ (beej) or pan cuttings as used for the 
propagation of pan (Piper bttk) m the southern dis- 
tricts of tho Central Provinces have been previously 
reported V The seeds as used in tho northern dis¬ 
tricts, viz , Jubbulpore, Saugor, Mandla and Hoshanga- 
bad are described in this paper 

Five varieties of pan, us Sohagpurt Bangla, 
Dest Bangla, Kapurt Ganger* and Kakher are cultivated 
in tho northern districts Sohagpurt Bangla and 
Dest Bangla occupy about nine tenth of the total area 
under pan cultivation in these districts Kapur* and 
Kakher are grown on a very small scale in a few places 
only Ganger* is grown on a large scale m two places 
only, vtz, Timami and boom malwa 

The seeds’ are taken from one to five years old 
vines, usually from three years old ones A ‘seed’ 
as used m the northern districts consists either of one 
mtemode having only one leaf on it or of four inter¬ 
nodes having four leaves on it Ihe seeds’consisting 
of one into mode each are taken from the middle por¬ 
tions of the vines, usually from the 7th to the 23rd 
node of a vine from tip downwards, The seeds’ consis 
ting of four intcrnodcs each are, however, often taken 
right from the tip to the 2.3rd node of a vine The 
‘seeds’ areBown m pairs, the distance between two pairs 
in a row (ash) being 3J to 7 inches When they are 
sown 3$ inches apart, for one acre of land 2,40,000 
cuttings of one mternode each or 46,000 cuttings of 
four intomodes each are required The cuttings of 
different varieties of pan are sold at different rates as 
shown in the table given below 


Variety Average normal rate Total coat of cuttings 

of cutting* per rupee per acre 


( uttinga of cuttings of cuttings of tutting* of 
one inter four inter one inter four inter 
node oath node* each node each nodes each 


Sohagpurt B mgl 400 

Den Bangla 400 

Kapur* 800 

Banger* 300 

Kakher 000 


In the northern districts the chick houses (mandaps) 
are constructed during the month of January or Febru¬ 
ary and the pan cuttings are planted during the month 
t4 I’ebruwy or March 


The method of sowing ‘seeds’ consisting of one 
intemode each is called pindi bon t In ptndi-bont 
cuttings to be sown are laid in pairs along either sides 
(ashs) of tho ridges (sapuds or sapras) 3J to 7 inches 
apart A lump of moist soil is then placed on the inter- 
nodes (gods) of each pair of cuttings, leaving the leaves 
free above ground The lump of soil so placed is then 
Btronglj rammed by an egg shaped earthen hammer 
(pindta) After a ridge has been sown, it is lightly 
watered and then thinly covered up with dried grass 
which is removed during the sixth week of plantation 
In an eight hour day, a ban (Pan grower) can sow 
about 1 050 pairs of cuttings At the rate of one rupee 
per ban per day the cost of sowing one acre of land 
approximately amounts to Rs 115 

The method of sowing ‘seeds’ consisting of four 
mtemodes each is called keeched bon* In keeched- 
boni tho ridges are heavily watered an hour or two 
before the cuttings are sown so that the soil on them 
may become soft and swollen Tho cuttings are then 
laid in pairs on this water soaked soil along either sides 
of tho ridges 3J to 7 inches apart The internodes of 
the cuttings arc then pushed into the soil, leaving 
tho leaves free above ground In a day a ban can 
sow about 800 pairs of outtingB At the rate of one 
rupee per ban per day, the cost of sowing one acre of 
land approximately amounts to Rs 30 

Some times rooted vinos are used as “seeds' instead 
of cuttings When sowing is to he done by this method, 
all of the old vines except those that have been marked 
out for sowing arc uprooted and removed from the 
garden These rooted vines left at intervals of two feet 
along either rows (astis) are then laid and sown on the 
ridges ]ust as cuttings are laid and sown 

During the past few years pindi bant has been 
exclusively adopted in preference to keeched-bon* 
for the propagation of pan in most of the centres of 
pan cultivation The merits of pindi bon* as compared 
to those of keeched bont are briefly stated below 


Ptndt bon* 

(One intemode cuttings) 

1 In ptndt bon* the gennms 
tion of cuttings is almost 
cent per cent 

2 After germination almost all 
of the cuttings survive 

3 The roots are well developed 
and strike deep into the soil 

4 The stems are well develop 
ed and the leaves are large 
and uniformly sued 


Keeched bon* 

(Four intemode# cuttings) 

1 In Keeched-bont the gemu 
nation of cuttings is hardly 
about 70 per cent. 

2 After germination about 20 
per cent of the cuttings 
die out 

3 The roots are poorly deve¬ 
loped and remain spread 
Just below the soil surface. 

4 The intemodes of the stems 
are comparatively punch 
thinner as well as snorter in 
siae The leaves are also 
smaller and lees uniformly 
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5 Pan leave* can bo *tored for 6 The leave* of the same 
four or five month*. variety and age can hardly 

be itored for two month* 

0 The vine* remain in good 0 The vine* of the same 
condition for five or *ix variety begin to deteno 
year*. rate after three jears 

7 The vine* are lee* *u*cep 7 The vine* are more bus 
tible to the di*eo*e* In the eeptible to the imeaaee 

ea*e of foot rot dioeaae (cau In the case of foot rot d s 

•ed by Pkytophthora para ea*o all of the vines ar h 
*Utca var ptpertna bast ing from the *ame cutting 

or Pythium ptpennvm become infected and die 

Da*t) only one vine is killed 

My thanks are due to Dr R P Asthana Mycologist 
to Government Central Provinces and Berar for 
providing facilities for the study of pan cultivation 
in the Province 

K A Mahmud 

Agricultural Research Institute 
Nagpur 25 7 1949 

1 Asthana, R P and Mahmud K A Proe Indian Acad 

Sct 22 B 70 78 1048 

* Mahmud K A Proc Indian Acad Set (Un ler publication) 
INTERNAL RESISTANCE OF AN ACCUMULATOR 

The conventional method for the determination 
of the internal resistance of an accumulator entails the 
measurements of the E M F (F) of the cell on open 
circuit and of the terminal voltage (V) when it takes 
a known current I Smoe the internal resistance drop 
is small compared to E and V any small error m the 
measurement of E or V causes a large error in the 
evaluation of internal resistance This necessitates 
the precision measurement of E and V usually with 
a potentiometer As the voltages to be measured are 
approximately 2 volts a suitable volt box has also to 
be employed 



If two similar accumulators arc connected in 
opposition a voltmeter connected as shown in Fig 1 
will directly measure the difference in the voltages of the 
two If the accumulator whose internal resistance to 
bo measured is loaded its terminal voltage will fall 
Tho difference of the voltmeter reading with the cell 
first on open circuit and then on load will give directlj 
the internal resistance drop for the particular load 
current 

As in this method a small circulating current 
flows through the reference batter} voltmeter and the 
cell we have also determined the difference in voltage 
on open circuit and on load bv means of a potentiometer 
since when balanced it takes no current from the cells 
It will be seen that the results obtained by the above 
two methods are practically identical confirming there¬ 
by that the small circulating current makes no difference 
to the result In column 5 (see table) are given the inter 

Table l 


sts g 



L |i| g 

II illi 111 


0 8 16 2fl 8 28 8 28 

1 0 10 39 30 4 39 

1 8 7 4’ 8 43 0 42 

2 0 7 47 47 8 48 

3 0 7 SO 60 8 48 

3 8 8 67 8 88 0 64 


Internal Resistance in 



63 83 8 62 

39 39 4 39 

28 3 28 7 28 

23 8 23 7 22 8 

16 7 18 8 16 

16 4 16 0 16 6 


nal resistance drop determined by tho conventional 
method All the readings were taken almost simul 
taneouslv 

It w as observed that the internal resistance varied 
with time for a given current the smaller the current, 
the longer it takes for tho internal resistance to attain 
the approximately steady value this time, interval 
being noted in column 2 

If a fully charged battery is available from the 
milli voltmeter reading the state of charge of a second 
accumulator can be doduced 

N C Saha 
K P A Men on 

Electrical Engineering Laboratory 
Annamalai University, Annamalainagar 
21 9 1949 

TITRATION CURVES OF AMBERLITES 
I R 100 AND I R 4 B 

The potentiometric neutralisation curves of dilute 
suspensions of very fine particles of the above resins 
revealed new features The Amberhte 1 R 100 which 
is a cation exchanger was ground in an agate mortar 
and pestle and the particles not settling even after 8hrs 
sedimentation from a depth of 10 cm were collected 
In N/20 HCl medium The particles thus collected in 
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their H form were suspended in boiled conductivity 
water after filtering and washing free from HC1 The 
titrations were done with dilute NaOH in pure water 
and in presence of 01627 N NaCl with the help of a 
Beckman’s pH meter fitted with glass electrode 
Increased total acidity was not observed m presence 
of salt in the two curves whioh are unlike similar curves 
for the same commercial product obtained by Kunin 1 , 
in this respect A depression of the initial pH was 
however observed on the addition of salt The total 
acidity calculated from the inflexion points is 1 97 
m e per gm The strength of the suspension used for 
the above titrations is 1 98 gms per litre 



Amborhte I R 4B is an anion exchanger The 
process of obtaining the sample in its OH form for 
potentiometnc titration is exactly the same as in the 
ease of I R 100 only with the difference that particles 
not settling even after 12 hre from a depth of 10 ems 
were collected in N/20 NH 4 OH medium The titration 
curve with dilute HC1 showed two inflexion point* 
characteristic of a weak diacidic base With conoen 
trated suspensions or suspensions of coarser materials 
this fine feature is difficult to obtain and was missed by 
Kunin 1 in his curves The two inflexion points mark 
two types of basic nitrogen groups in the anion exohanger 
probably two amine type nitrogen atoms m the Bame 
benzene ring The calculated total alkalinity is 9*91 
m e per gm The strength of the ream suspension used 
is 0 238 gms per litre on oven dry basis at 105°C 
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My thanks are due to Dr S K Mukherjee for his 
continued interest and giving full laboratory facilities 



Fig 2 


S I. Gotta 

University College of Science and Technology, 

92, Upper Circular Road, 

Calcutta, 21 9 1949 

i Tompkins, E R J Chtm Ed, 20. 32, 1049 


THE LIMITS OF THE UPPER KHIRTHAR IN THE 
INDIAN REGION 

Puri 1 , has given a partial interpretation of oertain 
investigations he earned out under the B O C (I C ) 
Ltd His exposition of the subject contains certain 
errors, and the correlation diagram he reproduced 
has Bince been superseded by a revised version 

It is suggested that any discussion of tl is subject 
should await the detailed publication of this work, 
which has been done during the past seven years in 
collaboration with the Geological Survey of India, 
for, as pointed out by Vaobell 1 the whole matter of the 
Eocene correlation and nomenclature of the Indian 
sub oontment had become so full of assumptions and 
inconsistencies that further publication on the old 
basis would only produoe worse confusion It was, 
indeed, for this reason that the major work now nearing 
publication was undertaken 

Y Naoapfa 

The Burmah Oil Co (India Concessions) Limited, 
Digboi, Upper Assam 
3-10 1949. 

* Puri, H S.— 8e\mat and Cuban, IB, 73, 1049 
> Vsehsll, E. T«—P*ve SQtk Ind. Sc. Conynu, IV, 9,1043. 
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February, 1960 

BUFFERING OF MEDIA FOR TETANUS TOXIN 
While carrying on investigation on toxin production 
from Cl Manx it has been observed that buffering 
of the media with Na t HP0 4 after final adjustment 
of pH to 7 4 7 6 is definitely useful in many cases for 
having higher m 1 d toxin and uniformity Several 
batches of toxm broth were inoculated with a specially 
isolated strain oft Cl Manx with control media without 
buffer and in majority of cases buffered media produced 
better results Three different types of media were 
tried The production of toxin in each group along 
with a set of control being recorded in the table below 
The figures represent results from an average of at 
least three expor ments m each group 

Table 


Results 


Media Animal Quantity of with without 

used toxm rnjec buffer buffer 

ted 


1 Special media of , 
pepsin digest broth 
(digest concentre Guinea 
ted and diluted pig 
with veal infusion 
to contain 1% 
peptone) 


lc c of 
1/10000 
dilution 


Animal Animal 
dead within dead in 84 
36 60hrs hrs—living 
affected 


2 Pepsin digest 
broth without con 
oentration 


S Ramon media 
modified with ad 
justment of pH 


Amimal Animal 
dead in dead on 

00 hours the 9th 

day—slight 
affected 


From the results in the table it will be noted that 
buffering is definitely advantageous in the production 
of higher m 1 d toxm 

Further work is in progress 


Anantalal Misba 

Bengal Immunity Laboratory, 

Baranagar, Calcutta, 26 10 1949 


A NOTE ON A SIMPLIFIED TECHNIQUE FOR OB 
TAIN1NC LAPSE RATE IN CUMULUS CELL WHEN 
ENVIRONMENT AIR IS ENTRAINED 

Austin 1 developed a graphical method for obtain 
ing tiie lapse rate in cumulus cell when air from envi 
ronment is "entrained” in known proportions The 
author has developed a technique whioh makes the 
computation of the lapse rate much more easy, enabling 
the plotting of the lapse rate curve on the tepipgram 
in matter of a minute Im the method developed by 
Austin, a known proportion of environment air is allow 


ed to mix with the cloud air at certain stages of its as 
cent and the resulting unsaturated air is fulowed to be 
saturated at constant pressure by evaporation of ram 
water from the cloud The basis of the simplified 
technique developed by the author is that the entr 
a mod” air is first allowed to be saturated by water in the 
cloud and so to attain its wet bulb temperature and 
then allowed to mix with the saturated air of the 
cloud If we neglect the latent heat liberated due to 
the small amount of condensation that takes place in 
the mixing of two saturated air masses the resulting 
temperature which ib then given by the proportionate 
mean of the temperatures of the quantities of the two 
air masses can be marked off directly on the tephi 
gram, by dividing the isobanc distance between the 
two temperature lines in the required proportion The 
wet-bulb curve requires to be plotted alongside the 
sounding for using this technique but the plotting of 
wet bulb curve on the tephigram has become a routine 
practice in India It has been shown that the error 
involved in neglecting the latent heat liberated due to 
the small amount of condensation that takes place as a 
result of mixing the two saturated air masses ib negli 
gible in actual practice and hence the technique gives 
sufficiently accurate results for all practical purposes 

Details will be published elsewhere 

8 N Ray Choudhuri 

Meteorological Office 
Poona 5, IS 11 1949 


1 Austin, J M Jour Meteorology S 108 107 1048 


ON THE OCCURRENCE OF VELAMEN IN 
EVLOPHIA. R BR, 

Eulophta R Br is a ground orchid which occurs 
from the sea-level upto 2 600 ft It is a perennial with 
a large conical pseudobulb The leaves arc not fleshy 
but long and narrow E graminea Lindl is a species 
reported to occur in Travancore Chenglepet and Cud 
dapah in the Madras Presidency* It was recently 
collected in Nuzvid m Kistna District growing in an 
open rocky and dry locality on the plains 

A casual study of the anatomy of the roots has 
revealed the occurrence of the velamen thickenings 
which are characteristically found m the aerial and 
absorbing roots of epiphytio orchids (Figs 1 & 3) 
Besides, the cortical oelfs reveal the presence of endotro 
phio myoorrhiza 

Coulter et aP observes that the most characteristic 
feature of these roots the velamen is possessed by near 
ly all aerial roots and by almost no soil roots, except in 
a few forms, such as Bletxa and Spxranlhett cemxta 
thus the medium seems to have a rather definite relation 
to the formation of the velamen” 

Fleshy leaved orchids do not ordinarily develop 
pseudobulbs and have a very feebly developed velamen 
The occurrence of velamen and endotrophio myootrhua 
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(Fig 2) seem to be additional adaptations to drier habi¬ 
tats in land orchids 





Fig.3 


Fig I A ta of the root showing velamen tissue and 
veUunen thickening* only in a few cells Fig 2 Cortical 
oellsinthets of root showing endotrophic mjcorrhita Fig 3 A 
velamen cell separated after maceration showing thickenings 

Our thanks are due to Dr S K Mukherjee, Curator 
of the Herbarium, Royal Botanical Gardens, Nibpur, 
Calcutta, for identification of the material 

8 Lakshminarayaka 

Department of Natural Science, V Vsnkatsswablu 
Hindu College, 
tfasulipatam, 21-11-1949 


Gamble, J 8 Flora of the Presidency of Madras, part 
VIII. P 1435, 1928. 

Coulter J M , Barnes C R and Cowles, H O. A Text 
book of Botany, Vol III (Ecology), P M3 
Willis, J C A Dictionary of the Flowering Plante and Feme, 
p 468, 1948 


HYGROSCOPICITY OF JUTE FIBRE 
It is well known that jute is more hygroscopic 
(t e , has a higher moisture regain value at the same 
temperature and humidity) than flax and hemp as well 
as cotton Tine has boon variously attributed to a 
(t) greater proportion of amorphous cellulose, (n) higher 
amount of homicellulosos (consisting of polyuronides, 
pentosans and hexosans), (m) larger number of free 
hydrophilic OH groups (i e , without hydrogen bonding) 
in holocelluloso components (indicating a shorter chain 
length) and also m lignin, due to a higher percentage 
present in the fibre, etc 

The moisture regain (absorption) values of alpha- 
cellulose (prepared with 17 5% NaOH from chlorite 
holocellulose) as well as hemicellulose (extracted from 
chlorite holocellulose with W 3% (W/W) NaOH and 
precipitated from the extract with 60% (V/V) alcohol 
after acidification) obtained from the same jute fibre, 
have recently been determined in these Laboratories, 
under similar conditions at practically the same tem- 

C rature but four different R H The results are shown 
low, the corresponding figures for the raw fibre are 
also given for comparison It will be observed that the 
isolated hemicellulose haB a much higher moisture 
regain value than raw jute or alpha cellulose which 
is the least hygroscopic of all 

Moirtuhs Hkgain (absorption) Value* at 68°F 
% Relative 

Humidity 58 3 70 4 80 5 97 5 

Alpha cellulose 8 3 9 7 11 7 24 6 

Raw Jute 11 4 14 3 16 6 — 

HemioSlluloee 18 6 28 4 29 9 111 7 


The hemicellulose is an amorphous, white powder , 
it represents approximately 60% of tho total hemioel- 
luloses present in jute fibre, and appears to consist of 
anhydro xylose units combined with a methoxy uromo 
acid Results of its detailed study will be shortly pub¬ 
lished elsewhere 


Ignoring the effect of probable modification of the 
hemicellulose, during isolation, on its moisture regain 
value, it seems reasonable to conclude that it is res¬ 
ponsible, partly at least, for the higher hygroscopicity 
of the fibre m as much as lignin separated from jute 
has but little affinity for moisture These results lend 
support to the views of Sen and Hermans 1 as well 
as Macmillan, Mukherjee and Sen 1 


P B Sabsas 


A K. MaxumdBK 

Technological Research Laboratories, 

Indian Central Jute Committee, 

Regent Park, Calcutta 33 
1-12-1949 


1 Sea A Hermans, Natun, J64, 628, 1949 
* Macmillan, Mukherjee A Sen, J In* *7, T 13, 1946. 
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CHEMICAL INVESTIGATION OF THE BARK OF 
PRUNUS NEPALENSIS 

Two crystalline products (A) (m p 248-49°, yield 
0 07%), fine needles, and (B) (m p 275-76°, yield 
0 02%, (plates) have been isolated from the bark of 
Prunus nepalmna, collected from Darjeeling 

(A) , m p , 248 49° (Found C, 84 7%, H, 11 87% 
Molecular weight by Rast’s method, 456 C M H se O 
requires C, 84 61%, H, 11 9% and M W 468) 

It is insoluble in water and ether, sparingly soluble 
in methyl and ethyl alcohols, readily soluble in benzene, 
chloroform and in warm ethyl acetate and warm glacial 
acetic acid It responds to Liebermann Burchard 
reaction and Salkowskis reaction 

(B) , m p 275 76° (Found C, 84 32%, H, 12 07%, 
Molecular weight bj Raid's method 482 0 lt H 34 0 
requires C, 84 16%, H 12 21 % and M W 442) 

It is insoluble in water, ether, ethyl alcohol and 
methyl alcohol, soluble in benzene boiling choloroform 
and ethyl acetate and also m warm glacial acetic acid 
It responds to Liebermann Burchard reaction and 
Salkowskis’ reaction 

The powdered bark of Pruvvs Mpaleruaa (600 g ) 
was extracted m a Soxhlet with ether for 12 hours 
The ether was recovered and the crude crystalline 
product (0 6g) was crystallized from hot chloroform 
(4 times) as plates (m p 275 76°) It was re crjstalhzed 
from ethyl acetate The chloroform solution on 
concentration deposited a further crop of crystals, 
m p , 275 76° (total yield 0 1 g ) Chloroform was 
evaporated off from the mother liquor and the solid 
obtained was crystallized from hot ethyl acetate as 
bunches of needles, m p 248 49° (yield 0 4 g) By 
repeated crystallization from different solvents (chloro 
form, ethyl acetate, about 8 10 times), the mp 
remains unaltered 

Further work is In progress 

D Chakbavarti 
S A Momen 

Department of Chemistry, 

University College of Science and Technology, 
Calcutta, 7 12 1949 

A NOTE ON THE DIFFERENTIAL EQUATION OF 

THE CLUSIUS COLUMN FOR SEPARATION 
OF ISOTOPES 

The theory of the operation of the ‘ separating 
column” of Clusius and Dickel has been worked out 
by a number of authors The various treatments, 
though they differ somewhat, lead ultimately to the 
same differential equation 

Mc^-—H(l—2c)v+Kc x v * (1) 

where o is the fractional number density of the molecules 
of the lighter isotope 

x' is the height of any oross-section of the oolumn 
from its lower end, 

* For the meaning of the constants Q, K and If see &** Mod 
Pkytiet. 18, 151-424, 1040 


m 

t' is the time in sec , 

and partial differentiation is denoted by a subscript 
Gq (1) is the basic equation of the separating 
column Its solution subjeot to the appropriate boun¬ 
dary conditions gives the concentration distribution 
along the oolumn as a function of time 

Eq (1) is nonlinear, and uptil now the solution of 
the equation has been obtained only after linearisation 
which is applicable to the case when i is small oomparod 
to unity The results of Debye, Bardeen and others 
all relate to this case 

It is found, however, that Eq (l) can be completely 
solved subject to the appropriate boundary conditions 
A simple transformation of the independent \ambles 
brings it to the form 

c t = (1 2c)c x -) c tx 

This equation can bo reduced to tho linear form by 
the substitution 

r=J \-w,/w 

where to is a function of x and l, and further satisfies 
the well known diffusion equation 
w xx =w, 

Tho substitution proposed simplifies also the ini 
tial and the boundary conditions, and complete solutions 
for the usual cases may be obtained For instance, 
when the column is closed at the upper end and connect¬ 
ed to a reservoir of infinite capacity at the lower end, 
the boundary conditions reduce to 

—w x ou, at z 0 

= i«’. at x l 

while the initial condition becomes 

tc(ar,0) = e-“*, at <-=0 

where e 0 

Cq is the constant initial concentration and IK/H 
is the length of the column 

The complete solution for this oase is 
w(x,t)=ox p f—aI-H/4J l<y*/*+(l—e 0 )e-*/»]/ 
rc # e ,, *+(l-c 0 y-‘ , ]+U-a , )8 S a exp [-fll+S,,**] 

Smh 8 H (l-x)i[a(l-4S H *){l ~a/(l-£„*/<**)}] 
in which the second term is summed over the roots 
S„ of the equation 

tanh -A B /a 
with certain exceptions 

The solutions for the other cases may be similarly 
worked out 

Complete calculations will be published elsewhere 

My thanks are due to Prof M N Saha, F R S 
for making me familiar with this newly developed 
subject, and for the keen interest he has taken dur ing 
the progress of the work to Prof N R Sen for care¬ 
fully examining the mathematical procedure, and to 
the National Institute of Sciences of India for the 
award of a fellowship 

Sudhansu Datta Majumdar 
Institute of Nuclear Physics, 

University College of Science and Technology, 
CAlwtf* 26-12-1949, 
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THE CONSTITUENTS OF COPTIS TEST A WALL 
Copts teeta Wall (Family Ranunculaeeae) is oom 
monly known in India as Mishmi teeta or bitter which 
points to its natural abode Mishmi hills and to its 
bitter taste Its rhizomes were examined long ago 
by Perrins 1 who obtained a large amount of a yellow 
coloured substance which he thought to be berberine 
Since then the knowledge of the constituents of this 
species was obscure though there is record of three 
Copts species being corr pletely investigated e.g C In 
folia* Sails C japomca* Mak and C occidentals* Saha. 

The rhizomes of C teeta Wall were subjected to 
a chemical examination according to the method of 
separation of Berbers alkaloids* developed in thiB 
laboratory and thoy yielded an ether soluble base 
the so called coptine three non phenolic bases ber 
berme (tetrahydroberbenne m p 172° acetone oom 
pound of berberine m p 167 69° decomp ) palmatme 
(tetrahydropalmatino mp 142°) and a base yet un 
characterised whose tetrahydro compound melted 
with decomposition at 212 13* and one phenolic base 
which was identified to be jatrorrhizme (B HI m p 
210 °) 

It appears that jatrorrhizme has been reported 
for the first time from a species of Copts 

Details of tbe results will be published in the 
Journal of the Indian Chemical Society 

The author is indebted to Dr P C Rakshit Profes 
•or and Head of the Department of Chemistry for pro 
vidmg laboratory facilities and to Dr R Chatterjee 
and Mr M P Guha for guidance and assistance 

Presidency College A Chattxbjm 

Caloutta 9 1 1960 

J Chem Soc IS 341 1802 

• Schulte J Pharm 14 (i i) 273 1884 

• Murayama and Shinotaki J Pharm Soc Japan No 630 

32 1928 

Mollet and Chnatuuuen J Amer Pharm Annoc 23 310 
1934 

» Chatterjee and Guha Results conunun oated to the American 
Pharmaceutical Assoc atlon 


MICROFOSSILS FROM THE VINDHYANS 
The Vindhyans generally regarded as pre Camb 
brian or Cambnan m age bears a general lithological 
resemblance with the Purple Sandstone Stage of the 
Punjab Salt Range The Purple Sandstones on micro¬ 
analysis by the authors* 4 have yielded remnants of de¬ 
finite post Cambnan flora e g scalanform tracheids 
bordered and simple pitted wood elements grass like 
cutiolee spores etc all suggestive of the presence of 
phylogenetically advanced vascular plants Hsfi* 
however obtained negative results on miorobotanical 
analysis of two specimens from the massive upper part 
of the Purple Sandstone proper near Khewra gorge 

The rook at present analysed is an Olive Shale 
bearing the number 58/918A and comes from the loca¬ 
lity of Nala east of Patwadh Minapore Dt U.P 


The Olive Shale represents one of the upper beds 
of the Semri Series which in turn forms the lower part 
of the Vindhyan System This Series is very extensive 
and is found in the Son Valley K&rauli State of Raj 
putana and also in the Chitor-Jhalrapatan area* 

Vindhyans have already been reported to be fossi 
liferous Jones for the first time reported the presenoe 
in the Suket Shales near Rampura Central India of oer 
tain discoid fossils which were later identified by Chap 
man* as remains of primitive brachiopoda and finally 
assigned by Sahni 11 to the family Fermorudae Accord 
mg to Reed* if the organic nature of these fossils be con 
firmed we may have to put some part of the Vindhyans 
in the Cambnan A Pteropod genus HyoUthea was record 
ed by Rode 10 in the Vindhyans of Rohtas hills in Bihar 
Attention has also been drawn by Auden 1 of the occur 
rence of organic like forms in the Vindhyans Misra* • 
very recently examined (t) sandy glauconite limeetonos 
from the Lodhwara hill and (tt) rocks from the Banjan 
quarries whioh come from a horizon towards the top of 
the Rohtas Stage He found casts of organisms without 
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or with walls either transparent or opaque and carbo¬ 
nised m the one and Dasycladaceous verticillate al g a 
with slender jointed stalk terminated by a globular 
sporangia in the other We have now observed from the 
rock specimen quoted above (t) carbonised woods 
with simple pits of variable size (Fig 1) (tt) bordered 
pits (Fig 2) (tit) non carbonised bordered pitted 
element with rays (Fig 3) and (tv) several monolete 
spores (Fig 4) The total number of microfossils so 
far recovered from this particular sample ( collected 
from the surface) is 66 Similar microlragments have 
also been reoorded from samples collected from 1 ft 
below the surface 

The result is thus very interesting firstly because it 
is for the first time that miorofoesils of post-Cambrian 
vascular flora are found in the geologically known 
pre-Cambnan or Cambrian beds of the Vindhyans and 
secondly because this result support the work of the 
authors* * on the Purple Sandstone Stage (Cambnan) 
of the Salt Range Punjab 
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Onr thanks are due to the Director, Geological 
Survey of India for supplying us with a complete set of 
Vmdhyan rooks, to the Burmah Oil Company (India 
Concessions) Ltd for financial assistance , and to Dr 
D M Bose, Director, Bose Research Institute for pro 
viding facilities for this investigation 

A K Qhosh 
A Bosh 

Bose Research Institute, 

Calcutta 18 1-1050 


931 

Auden, J B Mem Geol Surv Ind , 62, pt 2, 1933 
Chapman, ¥ Her, Oral Surv Ind , 69, 109, 1915 
Ghosh, A K Sen, J and Bo so, A Proc Ind Set Congr , 
Part m, 145. 1948 

Ghoah, A K and Boao, A Proc- Itul Set Congr , Part HT, 
73 and 227, 1950 

Had T Proc Nat Acad Sn B 16 92 1946 

Krishnan M 8 Geology of India and Burma 189 1949 

Miara R (’ Proc Ind Set Congr Part III, 144, 1947 

Miara, R C Curr Set , IS, 488 1949 

Reed, FRO The Geology of the Hntmth Fmpire, 420, 1949 

Rode, K P Curr Sc, HI 247 1940 

Sahni, M R Bee Oto Surv Ind 60. 468, 1940 


BOOK R 


Fungi and Plant Disease— By B S Mundkur 

Macmillan & Co Ltd London, pp x-(-240,194O 

Price 10s net 

Since the publication of Butler’s classical book on 
“Fungi and Disease m Plants for advanced students 
and research workers m India more than thirty years 
ago no attempt has so long been made for a more handy 
book with recent additions Dr Mundkur s new t< xt 
book is equally brilliant, small but full of information 
brought up to date and the only one suitable for 
students undertaking undergraduate course of studies 
in Botany and Agriculture of the Indian Universities 
It is a pleasure to follow him from point to point 

The book is well planmd A brief ‘Introduction 
to the basic facts of the structure and reproduction 
of fungi is followed by an excellent but not sufficiently 
adequate account on metabolism The next two 
chapters explaining the types of plant diseases and their 
symptoms, and methods of studying diseases are really 
helpful guide to students, and the one introducing to 
the principles of nomenclature and classification is 
excellent 

About forty two life histories of fungi parasitic 
on oommon and important agricultural crops in India 
have been described under a system of classification 
with some general account of each of the four major 
groups of the fungi These life histories in general 
and those of rusts and smuts in particular are very 
•well written within limited space, and brief references 
have been made to the symptoms they produce The 
last three chapters briefly deal with the bacterial and 
virus diseases, and the methods of control An addi 
tional short note on common wood rotting parasites 
and a chapter on mycological technique would have 
added to the usefulness of the book 

The book has been profusely illustrated with neat 
sketches and exoellent photographs 

The author has used a few uncommon terms by 
referring to ascospores and basidiospores as sexspores 
(they should be more appropriately called sexually 
produced spores), submerged mycelium as endophy- 
fio, male gamete as antherozoid etc. 
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Mycologists in India are grateful to Dr Mundkur 
for this small volume and this a ill no doubt act os a 
stimulus to undergraduate students for taking up higher 
specialised courses in the subject 
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The Principles of Structural Mechanics—By 

Percy J Waldram F R I 0 H B T Batsford Ltd , 
15 North Audby Street, lxindon W 1 cloth with 
dustproof cover pp xxiv-j-383, Third Edition 
1948 Sh 18/ net 

The full title of this book is the Principles of Struc 
tural Mechanics treated without the use of Higher 
Mathematics The latter Bent* nee is quite significant 
as it gives an exact idea of the aim of this work 1 his 
is not only desirable but very essential m the case of 
texts dealing with subjects liko structural mechanics 
—whose width range from the simplest treatment of 
force and reaction to the most complicated analysis 
like the aerodynamic stability of suspension bridges 
or design of Vierendeel trusses and fixed arches 

The text comprises of 30 chapters grouped Into 
six parts The first part deals with graphic statics 
and contains the bulk of elementary matter needed for 
a clear appraisal of structural mechanics The second 
part comprises of discussion on beams and girders, 
logically followed by walls and foundation?, roofs, 
arches and domes , and columns and shoring The last 
part has been specially introduced m this 3rd edition 
and deals with reinforced concrete In dealing with 
the modulus of olasticity (p 100) the author has over 
looked to emphasise the fact that there are three moduli! 
corresponding to the three simple states of stress 
Thus Young’s Modulus is for pure tension or compres 
sion, modulus of rigidity expresses the relation betwoen 
the shear stress and shear strain, while Bulk modulus 
corresponds to volumetric strain In discussing the 
modulus of rupture, (p 114) the fact that it forms a 
part of plastic range problems and that it represents 
a fictitious tensile or compressive stress m the extreme 
fibre of a beam when rupture takes place is not very 
clearly brought out Similarly the use of analogy of 
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rotating bodied to explain the radius of gyration of 
columns (p 313) becomes more bewildering to the be 
ginner instead of simplify ng the matter further 
the omission of a referenet to Poisson s Hat o one 
of the most common properties of a material is very 
surprising especially in a text which deals w ith elemen 
tary principles in the section on reinforced mncrctc 
the set of graphs have been drawn for stressis of 600 
ths/sq inch and 17000 lbs sq inch for concrete and 
steel respectively J hese stresses are now out of date 
and sene little purpose in designing members Being 
elementary in its outlook a bibliography for further 
reading would have gone a long way in helping a student 
to pursue advanced studies I hi lx>ok is < Icarly pnn 
ted and contains a large number of illustrations To 
those who have no background of calculus but mttnd 
to study structural engmet ring princq 1< s this book 
can be recommended It is hope I that future editions 
will incorporate some of the presint omissions 
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Engineering Optics The Principles of Optical 
Methods in Engireermg Measurement—By 

K J Habtll MSe (1 indon) FTP anl Arthur 
Cox B Sc (l)uri< hn) MA (( antah) f 1 I P Sir 
Isaac Pitman & Sons T td Parker Streit Kings 
way London W 0 2 D< mv K vo pp xiv (411 w ith 
numerous tables and illustrations 1948 Sh li 

The book sunevs in a compact iorm the inipor 
tant and useful optical methods and instrument* ap 
plicable to engineering prat tee and forms a nodil 
of what a text on u bonhrlim scientific subject should 
and should not conta u lhcrt arc nine chapters in 
all which can he cl tided into essentially two parts 
The first part ec mpr s ng of tic first tine chapters 
discusses optics I tlu or\ aberrations and d llractmn 
and light and illumination As the hun un tvt is 
probablj the ^ran le t of nature s optical sc stems 
the authors 1 ate al«o included t* description and func 
turning in a lucid manner I his first part actually 
serves as a rein slur course for engineers whose know 
ledge of optics studied m the early pin sics < lasses 
may have been dimmed through the passage of time 

The second ] art comprising of the nmaining 
six chapters and forming practically three fourths 
of the bulk is devoted to a survey of optical instruments 
like miscroscojes telescopes projectors and other 
miscellaneous instruments like interferometers In 
describing these instruments the authors have not 
lost sight of the fact that they are catering for engineers 
wishing to study optics and not physicists studying 
engineering inspection and control In this m also 
included a brief chapter on the methods of production 
of glass metal and graticules surface treatment and 
care of optical equipment 

In dealing with microscopes this reviewer has 
failed to detect any mention of the electron nnscros- 
oopt—a modern electronic apparatus now found in prac 


tloally all large engineering institutions tod research 
laboratories of manufacturing oonoems. He would 
also havo liked to see some discussion on modem 
search lights in the chapter on Light and Illumination 
as this subject has been very lightly treated from 
a scientific viewpoint and published literature is 
scarce (vide Symposium on Search lights Illumi 
nating Engineering Society (1948) On the whole 
this is a very useful publication on engineering optics 
and can be read by all engineers who wish to know the 
latest advances in optical design 
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Viscometry—By A C Merrmgton B Sc Ph D , 

I Inst P Edward Arnold & Co London, 

pp 142 Pnco 16 sh net 

This hook is sure to prove a very helpful guide 
for om intercut! d in viscometry It does not pretend 
to go into details of the theory underlying the pheno 
menon of i iscositv but gives a very eonoise and yet 
up to date account of most of the methods available 
for measuring viscosity Each principal type of 
viscometer with its modification so far proposed is 
di scribed m a separate chapter The advantage and 
Inritaticns of each tjpe is discussed at length Each 
chapter includes also a generous bibliography so that 
any one requiring a more detailed account may refer 
to the original papers Lhe applications of the differ 
ent methods m different industries have also been 
olcarlv illustrated In addition to the principal types 
of viscometers the author has also described many 
other methods winch have been developed m some 
industries to measure the viscosity of very viscous 
materials The methods used for the determination 
of gases are also included in a separate chapter 
One would have however liked if the author had m 
eluded the methods of maintaining constant air pres¬ 
sure during measurement with tube viscometers in 
order to enable one to mako measurements from very 
low to very high pressures 

PCM 


Tablet Making—Bv Arthur Little and K A Mitchell 
The Northern Publishing Co Ltd 37 Victoria 
Street England Pp 121, Pnoe 15 sh 

The book has dealt with the subject of commercial 
tablet making and as sucb it will serve the purpose 
of a good handbook for making medicinal and other 
tablets Various phases of tablet making have been 
carefully and systematically explained Some photo 
graphs of hand and rotary machines and of (frying 
mixing and granulating processes and of punches and 
dies are extra attractions of the book The processes 
of compressing ooating and polishing need, however 
better explanations supported by requisite illustra¬ 
tions 
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WHY STATISTICS ?* 

P C MMIAI \NOHlS 


T naturally feel honoured at mv election as General 

President I remember sovc ral \ ears ago 1 dm 
cussed with a friend of mine at that time a immh<r 
of the Executive Con mittee of this Association the 
possibility of having a separate section for statist cs 
My friend who has been always appreciative of the 
importance of statistics readily agreed to have an in 
formal talk with his colleagues A little later he m 
formed me that there was no chance of my proposal 
being acoeptod, and with a smile told me that some 
of his colleagues had remarked If statistics is to 
have a section you may as well have a section for us 
trology Evidently statistics and astrology were 
bracketted together in the mind of many of our scien 
tists The forecasting of future events is of course 
a common feature and the basis was felt to be equally 
unscientific And yet the section for mathematics 
was converted into the section for mathematics and 
statistics m 1942, a separate section was created for 
statistics in 1946 and this year a person engagtd in 
statistical work has been elected Gem ral Preside lit 
I am aware I have not been accorded this honour 
because of my personal attainments 1 accept it 
as a mark of recognition of tho growing importance 
of statistics 

A great change has taken place in the climate 
of scientific and publio opinion about statistics One 
may ask how has this change been brought about' 
In other words, why is importance being mtreasingh 
attached to statistics? It may be appropriate, there 
fore, to try to explain Why atattsttcef 

t)B80BipnvB Statistics 

Historically modem statistics is the result 
of the fusion of two originally distinct disciplines—one 
primarily descriptive, concerned with the collection 
pf data, the other essentially analytic, associated w ith 
the conoepta of chance and probability From time 
immemorial men must have been compiling infor 
matron for peace and war Statistics is in this sense 

* Address of the General President st the 37th Session of tho 
Indian Boknoe Congress held at Poona on January 8—8 I960 


us old as statecraft 1 At ca< It upsurge of social aii 
political development or during war there is a rapid 
growth and expansion of statistual practice I shall 
give three examples from my own country 

4rthamMra of Kanhhjn Ird Century B C 
J he irlha*d*tm of KuutiUa* claims to date 
from the period 121 296 B f that is the Maurya 
period which reached its peak ill the time of the great 
\soka It contains a detailed description for the 
conduct of agricultural population and economic 
censuses in ullages as well as in cities and towns on 
a Htalo which is ran m any country c vc n at the present 
time The detailed description of contomporar\ indus 
trial and commercial practice points to a highly deve 
loped statistical B\Hte m In ( hapter KXW (p 1W) 
instructions are give n about the classification of villages 
''pc ufie directions are also given for a detailed census 
of land and field (p 158) 

It is the duty of Gopa village accountant to 
attend to the accounts of hve or ten villages as 
orelcnd 1>\ the ( ollcctor General 
By setting up boundaries to villages by num 
benng plots of grounds as cultivated uncnlti 
vated plains wet lands gardens vegetable gar 
dens fences (vata) forests altars temples of gods 
irrigation works cremation grounds foeding houses 
(sattra) places where water is freely supplied 
to travellers (prapa) places of pilgrimage pas 
ture grounds and roads and thereby fixing tho 
boundaries of various villages of fields of forests 
and of roads he shall register gifts sales charities 
and remission of taxes regarding fields 
‘ Also having numbered the houses as taxpaying 


■ Harald Woetorgaard noted l 1 tymolngists may find 
tho root of the wort! statistics in the Italian word stato and 
i fitatirta would thus be a man who had to do with the affairs 
of the State Statistics would c onscxiuontly mean a colloo 
1 ion of fae ts wine h migl t bo of interest to a statesman whether 
they were given in tho form of numerical obsoreatie n or not 
(Oontnbut on* to He History of Slat Mum London 1932 p 2) 

' Translated by Dr R Shornasastry 3rd edition Wesleyan 
Mission ftAs Mysore 1929 
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or non taxpaying, he shall not only register the 
total number of the inhabitants or all the four 
castes in each village, but also keep an account 
of the exact number of cultivators, cowherds, 
merchants, artisans, labourers, slaves, and biped 
and quadruped animals, fixing at the same time 
the amount of gold, free labour, toll, and fines 
that can be collected from it (each house) ” 

In Chapter XXXVI (p 100) similar instructions are 
given about the statistics of the Capital City (p 160) 
“A gopa shall keep the accounts of ton house 
holds twenty households, or forty households 
Ho shall not only know the caste, gotra, the name, 
and occupation of both men and women m those 
households, but also ascertain their income and 
expenditure ” 

One striking feature in the Arthaadrtra is the em¬ 
phasis on the need of checking and verification by inde¬ 
pendent agents working in secret without the knowledge 
of the original enumerators (Chapter XXXV, p 159) 
"Spies, under the disguise of householders (grha- 
patika, cultivators), who shall be deputed by the 
collector general for espionage, shall ascertain 
the valid tv of the accounts (of the village and 
district officers) regarding the fields, houses and 
families ol each village—the area and output 
of produce rtgarding fields, right of ownership 
and remission of taxes with regard to houses and 
the caste and profession regarding families 
“They shall also ascertain the total number of men 
and beasts (janghagra) as well as the amount 
of income and expenditure of each family ” 
Detailed instructions are given in other places 
about the standards of weights and measures, mea 
surement of space and tunc, national accounts, and 
the duties of Govi rnment Superintendent in charge 
of multifarious departments such os the treasury, 
mining operations and manufacture, commerce, forest 
produce, tolls, weaving, agriculture, livestock, ar 
moury, infantry, chariots, etc Specific duties are 
m fact described for no less than 25 different Superin¬ 
tendents by designation 

Am » Akban circa 1590 A D 

In another peak period of Indian history, 
m tho time of the great Akbar, we find a description 
of a highly developed statistical system in Am i Akbar% 
which is practically the administration report and 
statistical returns of his government as it was in 1590 
A D In the introduction to the second volume, H S 
Jarrett observed 3 

"It will deservedly go down to posterity as a uni¬ 
que compilation of the systems of administration 
and control through tho various departments of 
Government in a great empire, faithfully and 
minutely recorded in their smallest detail, with 
such an array of facts illustrative of its extent, 

• English translation by H Blochmann (Vol I, 1873) and 
H S Jarrett (Vol II, Vol III, 1804) published by the Asiatio 
Society of Bengal i Vol II, p vii. 


resources, condition, population, industry and 
wealth as the abundant material Bupphed from 
official sources oould furnish ” 

The approach is definitely sci ntific For 
example, the author dtsouBses various standards for 
the measurement of length, and describes how Akbar 
"seeing that the variety of measures was a source of 
inconvenience to his subjects, and regarding it as sub¬ 
servient only to the diBhoneBt, abolished them all,” 
and brought the llahi gaz in general use (Vol II, Am 
VIII, pp 58 01) In tho Bame wav standards are 
developed for the measurement of land It is noted 
that "a measure of hempen rope twisted which be¬ 
came shorter or larger according to the dryness or 
moisture of the atmosphere” (pp 01 02) Therefore, 
“the janb was made of bamboos joined by iron rings 
Thus it is subject to no variation, and the reliof to the 
public was felt everywhere while the hand of diBhoneBt 
greed was shortened ” (Am IX, pp 01 02) Other 
measures of area and volume as well as the standar 
disation of currency receive minute attention 4 

In Am XI (pp 02 63) a detailed account 
is given of the classification of land based on the yield 
of crops A distinction is made between yields m the 
two seasons spring harvest, and autumn harvest ’ 
Furthermore yields are given for throe different grades 
of soil best middlin'!, and worst, ’ and the average 
of the three grades is calculated as ‘the medium pro¬ 
duct of a bvfha For tho spring harvest figures are 
given for from 10 to 20 crops, and for the autumn 
harvest, for 20 or .30 crops 6 

4 Am i Akban goes the area revenue valuation strength 
of army, and othor details for about 15 mibuhs (provinces) 
comprising over 130 nnrLnr* (districts) and over 3000 mahaU 
(townships and subdivisions) extending from Assam and 
Arakan to Afganistan the average yield of 31 crops for 3 dif 
ferent < lasses of land , annual records of rates based Jon the yield 
and price of SO crops in 7 tmbnhs (provinces) extending over 
19 years (1560 01 to 1678 79 A D ) daily wages of men employed 
in tho army and the navy labourers of all kinds* workers m 
stables, etc , average prices of 44 kinds of grains and cereals, 

38 vegetables 21 meats and games 8 milk produces oils, and 
sugars 16 spices 34 pickles 92 fruits 34 perfumes 24 brocades, 

39 silk, .30 cotton cloths, 26 woolen stuffs, 77 woapons and 
accessories, 12 falcons elephants horses, camels, bulls and 
cows, deer, precious stones 30 budding materials, weights 
of 72 kinds of wood, etc 


It is no wonder that speaking of Abul Fazl, Tarrett has 
remarked (II, p v), that regarded as a statistician, no details 
from tho revenues of a province to the cost of a pine apple, 
from the organisation of an army and the grades and duties 
of nobility to the shape of a candlestick and the price of curry, 
comb, are beyond his mioroscopic and patient investigation ’’ 


» One interesting practice deserves notice The ten *er 
tax (Wwm) is thus described “His Majesty takes from each 
by/ha of tilled land ten *tr* of grain as a royalty Store houses 
have boon constructed in every district They supply the 
a nim a l s belonging to the State with food, which is never bought 
in the bazars These stores prove at the same time of great 
use for the people , for poor cultivators may receive grain for 
■owing Pm - !*?®*, or people may buy cheap gram at the tune of 
famines They are also used for benevolent purposes, for 
His Majesty has established m His empire many houses for 
the poor where indigent poeple may get something to eat ” 
(Vol X, 1927, p 280) 


The optional payment of revenue in the form of gram mav 
deserve serious consideration as an alternative method of grain 
procurement in tiieee days of food rationing in India. 



Survey OF Eastern India 1807 1815 A D 

In the first decade of the 19th century when 
the Bntuh regime m India was rapidly expanding and 
growing in strength a comprehensive survey of Eas 
tern India was undertaken by Ur Francis Buchanan 
under orders of the Board of Directors of the Hon bio 
East India Company dated 7th January 1807 The 
terms of reference cover an amazingly wide ground 
as can be seen from the extracts reproduced in Appen 
dix (1) The Survey was pursued by Dr Francis 
Buchanan for 7 years when only a portion of tho tern 
tones under the Government of Bengal Presidency 
was investigated The material was sent to London 
in 1816 and Montgomery Martin published in 1838 
a selection m three volumes comprising over 2400 
closely printed pages 

The book still makes fascinating reading 
To whet your curiosity I shall describe some of the 
items collected about the {leoj lo of Patna city and 
the surrounding region Information is gi\en for 
example about tho number and proportion of families 
in different consumption le\els such us families that 
UBe milk daily that use milk in the <hief season that 
use milk on holidays that use milk seldom In the 
same way information is given by categories of fami 
lies according to tho use of different kinds of dress 
bed sheets blankets the consumption of meat fish 
milk vegetables spices ol salt nee wheat sweet 
meats etc different kinds of fuel and oil different types 
of conveyance state of education etc 

The utilization of land is shown by giving 
the areas separately for a large number of categories 
such as houses trees kitchen gardens vegetables 
etc Ab regards agriculture separate acreage figures 
are given for the area under 200 different combinations 
of crops single and mixed A general table is given 
for the value of the produce in tho case of eommer 
cial crops and both quantity and value in the caw 
of cereals and food crops togither with estimates of 
the marketable surplus and number of livestock under 
different categories togcthir with the annual prodin 
tion of milk with prices 

There are tables showing the proportion of 
rent paid by different sections of the population the 
eoopomic position of farmers with proportion of indeb 
ted families and the number of artisans classified 
into 108 different categories Tho manufacture of 
cotton doth receives special attention and detailed 
estimates are given of the number of weavers looms 
monthly production earnings and profit for different 
kinds of cloth Finally there arc tables of exports 
and imports (for the region surrounding Patna city) 
in which separate figures are given for 140 different 
categories of commodities 

The report everywhere shows the critical 
attitude, keen scientific spirit, and the exper ramtal 
approach of Dr Buchanan The wealth and rclia 
bllity of the information (as far a* this can be judged 
internal evidenoe) make this report one of the 


most remarkable surveys of all timos There is nothing 
in any subsequent survey m India to approach the 
one conducted by Buchanan 140 years ago 

It is not entirely fortuitous that the three 
surveys mentioned abovo were associated with three 
great periods of political and socio economic expan 
sion in Tndia The statistical system is a visible mark 
of the political framework of each country The sta¬ 
tistical organization therefore inevitably follows the 
rise and fall of tht wider administrative system I 
shall examine later the position of statistics in the 
changing conditions of India at the present time 

DEVBI<0PMKNT8 IN OTHER C OUNTRIES 

The practice of descriptive statistics gradually 
developed with ups and downs in all countries 
<f the world Aristotle s work contained references 
to information aliout no less than 168 States • Be 
sides public administration statistics was in much 
use in commerce Certain forms of commercial insu 
ranee existed in Babylonia Greece and Homo and 
in tho middle ages in Italy By the end of the 18th 
century life insurance was beaming prevalent in 
Western hurope All this led to important statistical 
studies In 1662 for example John Craunt used 
the register of deaths (Bills of Mortality) m London 
to investigate population trends Sinco then m 
huropo the study of statistics has been closely asso 
i lilted with actuarial sciemc On the breakup of 
the feudal system the cxianding national economies 
required increasing use of factual nformation for the 
formulation of financial military and political policies 
This process has continued down to the present times 
In fact the ntc l of fighting a total war led to an un 
precedented expansion in statistical activities in the 
I ist ten years to which I shall again refer 

Games ok Chance and Probability 

1 must now turn to the analytic side of sta 
tistics Curiously enough the first phase of develop 
ment occurred in connexion with games of chance 
particularly the theory of the equitable division of 
stakes for which early solutions were given by (ardan 
and Galileo m the 16th century A little later Pascal 
and Fermat developed more general methcxls on the 
basig of permutations and combinations In this 
way the concept of probability based on chance gra 
dually became the subject of much mathematical 
investigations culminating in the work of Laplace in 
early 19th century 

The Tossing ok a Coin 

The concepts were fundamentally new and 
deserve consideration A simple example is the tos 
sing of a com (which is assumed to have no bias in 
favour of turning up either heads or tails) At each 
throw it is completely uncertain whether the coin 


• H Westorgaard Contribution* to the Hmtory of StaMica 
1032 p 4 
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will turn up heads or tails And yet if the ooin is 
thrown a large number of times (or alternatively 
if a large number of coins is thrown at the same time) 
it is practically (but never absolutely) certain that 
heads and ta Is would turn up approximately in equal 
numbers The larger the number of throws (or the 
number of coins thrown at the same time) the greater 
is the chance of hi ads anl tails being equal m fre 
quency Starting from a situation which is mtirelv 
indeti rininate and uncerta n it is thus possible to reach 
conclusions with considerable (but never complete) 
certainty 

Several points require to be emphasised 
hirst it is quite impossible to predict anything about 
a single toss of a single coin the prediction (of roughly 
equal frt quency of heads and tails) refers to one whole 
set of throws That is prediction belongs not to any 
individual throw but to a group or assemblage of throws 
as a wholt Seeon lly the existence of fluctuations 
or variations is inherent m the \erv nature of the situ 
ation The relative frequency (that is the proportion 
of hea Is and tails) w ill ne\ er re main exactly equal but 
will inevitably fluctuate from one throw to another 
Thirdly hecause of the existence of fluctuations or 
variations it is ne\er possible to make any absolutely 
certain prediction For example however large the 
number of throws the com may turn up heads (or 
tails) all the tune In principle even if the coin is 
tosscla million or a billion (or a larger n imber of) 
times in the very long r m sometimes the coin should 
(and must) turn up heals (or tails) on the million or 
billion (or all) ottas ons 7 Tn other words the prcdic 
tion is essentially a prognosis which is likely to hold 
only in the long run bourthly and this is a very 
important point although the prediction is never 
absolutely cc rtain it is possible to estimate the limits 
of uncertainty 

The proportion of heads and tails in the tos 
sing of a com is thus recognized as a statistical variate 
which is intrinsically subject to var ations or fluctua 
tions The proportion of male and f< male births is 
exactly analoguous to the proportions of heads and 
tails m the tossing of a coin Before birth nothing 
ib known about the sex of the individual child and 
yet the prediction of a roughly equal frequency of the 
two sexes can be made with practically the same con 
fldence as the equal frequency of heads and tails 8 
Any inference about the results or any prediction is 
therefore necessarily uncertain but the margin of 
uncertainty is itself capable of estimation 

Theory of Errors of Observation 

The position is similar in the case of phyB 
cal observations However careful the observer may 

» Thu is of course \ery \ery unlike y to happen which 
merely meanx that the probability is extremely small but 
in principle nit zero 

• Laplace discussed in a memoir of 1781 the number of male 
and female births in Pans for 26 yearn (251 527 males and 241 
951 females) from the point of view of probability (HuUxrt 
dt VAeadtmtt for 1778) 
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be even the simple measurements of the length of 
a rod have been always found to vary The average 
of a number of repeated measurements however, us 
ually becomes more and more steady as the number 
of measurements increases The deviation from the 
average i e the error of eaoh individual measure 
ment is sometimes positive and sometimes negative 
and thus behaves like heads and tails m the tossing 
of a coin In the 18th century the new ooncepts of 
probability began to be applied to the adjustment of 
astronomical observations and physical measurements 
which led to the growth of the theory of errors culnu 
nating in the work of Gauss and Laplace 

Individual Variations and Fluctuation 

If the height of a number of individuals 
is measured these measurements again vary This 
is equally true for every kind of measurement in bio 
logy hluctuations or variations are thus intrinsic 
features of all measurements In biology variation 
itself supplies the material for evolution Variation 
ib also the outstanding feature in all social sciences 

Measurements and Observations in 
Science 

A crucial point in the argument has been 
now reached AU contingent knowledge is base l on 
measurements and observations Lord Kelvm remarked 
long ago 

When you can measure what you are speak ng 
about and express it in numbers you know some 
thing about it but when you cannot measure it 
when you cannot express it in njmbers your 
knowledge is of a meagre and unsatisfactory kind • 

Secondly every set of measurements (in every field 
of science —physical biological and social) is charac 
famed bv variation The aim must therefore be to 
draw general conclusions from a particular set of 
measurements taking variation itself into consideration 
and not ingnonng it 

The Concept of Random Samples 

This is exactly the aim of the theory of esti 
mation and statistical inference Each set of mea 
surements (with its characteristic variation) is rocog 
nized to be only one out of manv possible similar sets 
Secondly the totality of all possible sets of measurements 
(that is the totality of all possible samples) constitute 
the population or universe in which we are inter 
ested In order to reach conclusions about the popu 
lation or universe it is clearly necessary that a sample 
should be representative of the universe The condi 

• It u interesting to note that exactly the same idea occurs 
m the original meaning of the word mnkhya (literally number) 
in Indian thought The phrase aonkhyata occurs in the 4l*ow» 
Veda in the sense of >011 known For more than three or 
four thousand years in India an intimate connexion has existed 
between the concept* of number and adequate knowledge 
This is why I chose Sanihya os the name of the Indian Journal 
of Statistic* Further references are given in Appendix (2) 
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tion for such representativeness is supplied by the funds 
mental concept of ‘randomness ’ I do not think 
it is possible to define randomness but some Indies 
tion may be given as to its implications Suppose 
it is desired to find the average height of a particular 

E p of people Obviously it will not do to select 
ridnals who art very tall or very short (or havt 
any other special feature) as the results are likely to pet 
biased The onlv safe course is to choose the san pie 
without reference to anv prev ous knowledge about 
the individuals included in the sample A random 
procedure ensures such selection free from bias Once 
a random sample is available it is poss ble to use the 
calculus of probability in a valid way to reach general 
conclusions about the stat st cal population or linn ers 
from which the sample was drawn The concept of 
random samples is thus pivotal m statistical theory 

Uncertain Inference 

Knowledge based on a statistical or random 
sample is however necessarily incomplete as it relates 
to only one out of many possible samples Conclusions 
based on a random sample although valid must 
therefore be ncccsssarily uncertain It is however 
the great merit of the calculus of probability that al 
though statistical inference is uncertain it is possible 
to estimate a valid measure of the degree of unecr 
tainty In practice this is usually secured by stating 
the chance or odds in favour of any particular inference 
or result being true (in the sense of the prediction 
agreeing with subsequent observations) Suppose ex 
tensive agricultural trials have been made to compare 
the yield of two varieties of wheat On available 
evidence it is then possible to state the conclusion in 
some such form that the odds are 100 to I (or 1000 to 
1 or some other odds) that variety A would give a higher 
yield than variety B 1 he very form of the statement 
indicates that in the long riui 99 times out of 100 
variety A would give a higher yield Necessarily there 
fore once in 100 trials (not in every 100 trials but 
again m the long run ) variety A would give a lower 
yield This lower yield may however occur in the vcr\ 
first trial The risk is always there Not only this 
occasionally (or once in 100 trials in the long run ) 
the prediction muBt prove wrong If it did not thin 
the whole basis on which the prediction was made would 
itself prove to be wrong In statistical inference we 
thus reach the fundamental paradox 

If statistical theory is right predictions must some 
times come out wrong on the other hand if predictions 
are always right then the statistical theory must be wrong 

Deductive Logic and Mathematics 

There is a sharp contrast between statistical 
or unoertain inference and absolutely certain deductive 
conclusions It is a significant fact that the ooncept 
of probability developed very late in the history of 
human thought as far I know, only during the last 
two or three hundred years Deductive logio on the 
other hand, is very old ^Absolute oertalnty m fact 
has long been accepted as the essential characteristic 


of true knowledge Pure mathematics is the great his¬ 
toric example In pure mathematics the conclusions 
follow inevitably from the premises and all inferences 
are absolutely certain This is why Bertrand Hussel 
described pure mathematics as the class of all propo 
Rition of the form P implies Q Deductive logic 
therefore includes the w hole of pure mathematics 

Deterministic Views in Physicai Sciences 

An invariable sequence of cause and effect 
is in many w ays similar to tlu formal deductive process 
in logic and pure mathematics In tlu physical nr lences 
with the help of the causal principle the rigour of 
absolute certainty of mathematical rc ason mg was accept 
ed for a long time as the ideal mode 1 Newton in writing 
lus great treatise on the principles of natural philosophy 
deliberately adopted the mathematical form The 
possibility of constructing a rational model of the whole 
universe was a great triumph of the human mind 
Iho growing complexity within tht natural and later 
in the biological and social sciences however led to 
the gradual replacement of the deUrmmistie mathe 
matical model by the probabilistic stati tual view 
This change was brought ab lit not by abstract reason 
mg but by the force of events w itlnn the held of science 
itself 

The I«ntropv Principib 

The Newtonian equations of motion become in 
creasingly unmanageable with the increase in the 
number of particles requiring to be taken into eonsidera 
tion It soon became necessary to study the properties 
of a system comprising a large number of particles 
The object now was not to ascertain the motion of each 
single particle separately but to invc stigatc the collec 
tive properties of al) the particles taken teigcther 
(oncepts and results already available in the theory 
of errors of observation were pressed into seiviee to 
develop the kinetic theory of gases \ parallel devo 
lopment of the subject of thermodynamics led to the 
emergence of the entropy principle The central eon 
eept in the second principle of thermodynamics is 
again randomness so that the principle of the increase 
of entropy is recognized as nothing hut the increasing 
degree of randomness of the physical universe 

The Uncertainty Principle in Piiysios 

A further shift to a statistical model occurred 
with the development of statistical mechanics uilmi 
natrag in the enunciation of the uiieert untv principle 
by Heisenberg which denied the possibility of abso 
lutely certain knowledge of both the position and the 
motion of a particle at any given instant From a 
theoretical point of view the uncertainty principle 
would seem to make physical science essentially statis 
tical in nature The belief tliat complete certitude 
is an essential condition for genuine knowledge how 
ever still persists in certain quarters The uncertainty 
principle is looked upon as belonging to the region of 
the very small, and therefore not inconsistent with the 
determmMio view of the world as a whole 
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I doubt whether the above view is tenable If 
soience is based on observation and measurement 
jmfl if each set of measurements is a statistical sample 
then all scientific conclusions must be of the nature of 
uncertain inference (with m principle a known margin 
of uncertainty) The contrast can be clearly seen in 
the distinction between a mathematical constant and 
a statistical or physical quantity based on observations 
The ratio of the cireumfen nee to the clian eter of a cirelo 
is a mathematical abstraction and therefore not subject 
to any fluctuations All physical quantities on the 
other hand are based on observation and measure 
ment and are therefore statistical estimates necessarily 
subject to a margin of uncertainty On this view all 
scientific predictions must lie characterized lnprine iplo 
bv a marg in of uncertaintv 

Inductive Iconic 

It may be observed at this stage that J S 
Mill s empiricism is a departure from rationalism only 
m form in as much as the aim of Mill s inductive logic 
still remains certain inference Similar attempts 
were made much earlier in India to go beyond the purely 
formal deductive process Sir Brajendranath Seal has 
given an interesting account of the doctrine of inference 
m the Poatitt r Science of Ancient Hindu* (1015) from 
which certain extracts have been given in Appendix (1) 
All those attempts howeve r had certitude as the aim of 
inference But in Indian thought it was recognized 
in one sense that this uim is unattainable m practice 
B N Seal noted for example 

Ultimately we all have to fall hack on the rational 
practice of thinking persons and such persons 
are always content to act on practical certitude 
instead of hankering after an unattainable apodec 
tic certainty in the affairs of life 1 his same 
practical certitude is also the ultimate warrant of 
the Deductive Inductive Inference bv which we 
ascertain the characters of things without direct 
perception and through the mcliura or instru 
mentality of a mark 10 

Fallibility ok Scientific Knowledoe 
I have been trying to placo before you the view 
that all scientific knowledge (being based upon 
evidenoe which is formally incomplete) is only probable 
and never absolutely certain All probations based 
on scientific knowledge must therefore be fallible 
and must in fact prove w-rong in the long run to the 
anticipated extent Ernest Nagel observes that those 
who maintain that our knowledge of matters 
of fact is probable do not thereby maintain that 
such knowledge is inferior to knowledge of some 
other kind obtainable by methods different from 
those the natural sciences employ On the contrary 
they maintain that probablo knowledge is the 
only kind of knowledge wo can find or exhibit, 
and that the methods and techniques of the 
soienoes are efficacious and dependable precisely 

w Th* Podticc Stimtm of Ancient Hindu* Lo ngm a n *, Onto * 
Q*.,Loa4oo, Mi, p. U9 
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because they make available knowledge of that 
character 

Thus in the whole field of science the deductive- 
mathematical process of absolutely certain inference 
is being replaced by the probabilistic statistical method 
of uncertain inference Ernest Nagel has stated the 
position very clearlv 

The long history of scienct and philosophy is in 
large measure the history of the progressive eman 
cipation of men s minds from the theory of self 
evident truths and from the postulate of complete 
eertaintv as the mark of scientific knowledge 11 

Determinism and Uncertainty 

If the probabilistn model is accepted as a 
closer approach to reality then interesting conse 
quences are likely to follow in the field of human 
thought and philosophy I have no competence to 
discuss such issues blit one or two observations may 
not 1 h entireh out of place All knowledge baaed 
on science and hence all scientific predictions about 
the future must be recognized in principle as uncer 
tain it is ptssiblc howtver to atmit in principle 
that knowledge about tho post may he of a determims 
tic type The umertaintv about the future nay then 
be interpreted as supplying an opportunity for fresh 
creation (at least as perceived by the human mind) 
In fact the present moment on this view is the actual 
occasion of an e ve rcontiniung stream of creation which 
is murkul in rational thought by the transition from a 
deductive mathematical to a probabilistic statistical 
model of reahtx 

Statistic ai Methods in the Concrete 
T have so far considered the statistical method 
m the abstract A brief survey of the scope and range 
of the statistical method m the concrete is also of in 
terest A convenient way of doing this s to construct 
a kind of mental map of scientific activities We 
may start with a geometrical point at the oentro to 
represent pure mathematics On the view which I 
have expounded pure mathematics (being fundamen 
tally deductiv e in nature) does not itself belong to the 
field of science and can be therefore appropriately 
represented by a mathematical point which has 
position but no dimension 

Physical Sciences 

Wo may draw a small circle round the centre 
Jo represent classical physics in which although the 
'orm is still mathematical actual knowledge is based 
on measurements subject to errors of observation 
Fluctuations are however small m magnitude so that 
predictions c&nle made with great certainty (but art 
still in principle affected by a margin of statistical 
uncertainty) A second larger circle may be drawn to 
represent the area of kinetio theory of gases statistical 
mechanics, and thermodynamics & this region, 

11 Principle* a} tk* Theory of Probability, University of Chicago, 
1989, pp 1-4, 



r 

factors of variation are still amenable to a large degree 
of control so that the classical method of experiment 
ation (isolating and studying one single factor at a 
time) is usually available 

Biomktry 

A third larger circle may be drawn to de¬ 
marcate an area where the factors of variation are more 
complex and less liable to control This broadly re 
presents the field of biological variation In 1000, 
Karl Pearson coined a new word ‘biometry” to indi 
cate generally the methods appropriate to this area 
The fruitful concept of statistical correlation histori 
cally had its origin in this held 11 In the field of bio¬ 
metry, the fluctuations and variations are themselves 
of great importance, and often supply convenient yard¬ 
sticks for purposes of measurements 

During the last 60 years, biometry has become 
a very large branch of statistical science It covers 
practically the whole field of biology and genetics in¬ 
cluding agriculture and the study of livestock Bioino 
trie methods are also being increasingly used in psy 
ohology, education, and tho medical and social sciences 
including tho studv of the human factor m industry 
In dealing with living units it is usualh 
impossible to use the classical method of isolating 
and studying one single factor at a time For example 
m studying tho increase in the yield of crops due to 
improved seeds or fertilizers or better methods of oulti 
vation, fluctuations m the fertility of the soil from plot 
to plot, the influence of weather conditions, and many 
other factors of variation are always present and can 
not possibly be isolated A radical departure hail 
become necessary and took place about a quarter 
of a oentury ago, m the development of the design of 
experiments and the analysis of variance under the 
leadership of R A F.sher 1 * He himself has observed 
“No aphorism is more frequently repeated m con 
nexion with field trials than that we must ask 
Nature few questions, or, ideally, one question at a 
tinie The writer is convinced that this view is 
wholly mistaken Nature, he suggests, will best 
respond to a logical and carefully thought out 
questionnaire , indeed if we ask her a single que* 

" In 1877 when Sir Francis 0 si ton measured the size nf 
sweet peas in his studios of heredity, he found a “regreeeion’ 
of the sue of the daughter seed, compared to the size of the 
mother seed, towards the general mean He found the same 
thing again in connexion with hu observations on the height 
of fathers and sons These studies led to the development of 
the theory of regression and correlation by Karl Pearson and 
ethers It is worth noting that Gauss himself had used the pro 
duct term in his investigations on the theory of errors, but had 
failed to reach the concept of correlation. The French astro no 
mer Bravais (1811 63) worked on what is in essence th& maths 
matios of correlation, as early as 1846 The concept of regression 
and correlation, however, did not emerge until 40 yean later; 
and this also, only under the stimulus of the study of biological 
variations. Thu perhaps is a corroboration of the view that 
statistics is essentially an applied science sad not a branch of 
mathematics * 

" Tkt Dotign of Bxponmente (Oliver and Boyd, Edinburgh. 
10W 4th edition, 1047). * 
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tion, she will often refuse to answer until some 
other topic has been discussed 14 

The central aim of tho design of experiments 
is to make experimental observations m such a way 
that the different factors of variation would have scope 
to come into play in a balanced fashion so that it would 
be possible to study tho influi nee of single factors as 
well as of various combinations of factors at the same 
time In fact, R A Fisher has remarked “The more 
thorough the design of tho experiment the more mean¬ 
ingful is the question asked ” Actual experience has 
shown abundantly the great advantages (in economy 
of time and effort, and in adaptability) of using 
appropriate statistical designs m scientific and techno- 
> logical experiments of all kinds 

The fact of variation is as universal m the 
field of industrial production os in biology Even 
with machines of tho highest precision, no two units 
are identical in size or other specifications Usually 
there is tho additional complication of fluctuations 
in time, but such fluctuations themselves often Bupply 
convenient yard sticks for diagnostic purposes 
So long as the fluctuations remain stable, tho system 
may be considered to he under statistical control 
W A Shew hart 18 used this fundamental concept to 
develop control limits’ and control charts to enable 
tho quality or output of manufactured products being 
maintained at a desired level These methods found 
wide applications during the war In fact without 
the use of such methods war production in the United 
States and other allied countries could never have been 
sufficiently stepped up After the war, the use of 
statistical ‘quality control’ is Rteadily increasing all 
over the world and a beginning has been made in a 
Nmall wav in India also 

Statthtioai Sam pi inn 

We may add a fourth circle to demarcate the 
region in which the appropriate tool is statistical 
sampling Factors of variation are now more complex 
and are usually not amenable to experimental control 
This is the field where tho traditional method of the 
exhaustive census or tho attempted complete count 
has been used for a long time R A Fisher has recently 
desenbed the present position 

“The words sample and sampling, like the word 
random, have alwayB been central in the develop¬ 
ment of mathematical, or theoretical statistics 
With the increased understanding and integration 
of our science they have now as it were, over 
flowed fropi the world of abstractions in which 
they were generated and refined, and have, in fact, 
supplied the most adaptable, rapid, eoonomic&l, 

** The Arrangement of Field Experiments, Journal of the 
Ministry of Agriculture, Vol 33 (1826), p 611 

» The Economic Control of Quality of Manufactured Product* 
(McMillan A Qo , London, 1831), and Statistical Methods from 
the Vim point Vf Quality Control (Graduate School, Department 
of Agriouiture, Washington, D 0,1838, reprinted 1846) 
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And, in the true sense, scientific method of fac tual 
ascertainment which we yet possess 
“I have made four claims for the sampling proce 
dure About the first three, adaptability, speed 
and economy I need say nothing further Too many 
examples are already available to show how much 
the now method has to give m these ways But, 
why do I say that it is more scientific than the only 
procedure with which it may sometimes be in com 
petition, the complete enumeration 7 The answer, 
in my view, lies in the primary process of designing 
and planning an enquiry by sampling Booted 
as it is in the mathematical theory of the errors 
of random sampling, the idea of prea«ion is from 
the first in the forefront The director of the 
survey plans from the first for a predetermined • 
and known levol of precision it is a consideration 
of which he never loses sight and the precision 
actually attained, subject to well understood 
precautions, is manifest from the results of the 
enquiry” “ 

Rapid developments in this field have taken place 
during the last ten or twelve years m which India has 
made significant contributions T shall come back 
to this subject a little later as it is of great current 
interest in India 

Free Observations 

We may now add a fifth circle to indicate 
the area in which factors of variation are neither ame 
nable to control, nor to experimentation, not even, 
in the usual sense of the term, to sample surveys or 
sample censuses Here the only possible approach 
is the patient collection of observations followed by 
classification and painstaking investigation of possible 
statistical relationships Experimentation is no longer 
possible, but it is still feasible to compare predictions 
with subsequent observations Statistical methods 
are particularly appropriate in this field I shall give 
one example from my own experience 

In 1926 a catastrophic flood occurred in the 
Brahmani river in Orissa An expert committee of 
engineers appointed by the Government of India reached 
the conclusion that the bod of the nver had risen by 
several feet and consequently tho flood level was likely 
to be higher m future The Committee naturally 
recommended raising the height of the embankments 
by several feet to give protection against higher floods 
At the request of the Government of Bihar and Orissa, 
I made a detailed statistical study, and found a sigm 
ficant correlation between the rainfall in the catchment 
area and the height of the river flood in the delta 17 


« Presidential address on the Sub Commission on Htatis 
tical Sampling’ at the Seasion on Sampling, International Statu 
tioal Institute Bern* September 1049 

*t One technical pomt deserves notice The catchment 
area was divided into two portions, and the rainfall in the two 
catchments were used as two separate vanates for correlation 
with the height of the river flood Report on RtunJaU and 
Flood* in Ontea Rwore (submitted in 1930, and printed by the 
Government of Bihar and Orissa 


Using (he statistical relationship, I found that the ab¬ 
normal rise of the nver m 1926 could be reasonably 
ascribed to exceptionally heavy r ainfall in the catch¬ 
ment areas On the basis of such statistical evidence, 
it was possible to advise Government that there was 
nothing wrong with the nvers and it was not necessary 
to increase the height of the embankments This 
advice was given in 1930 The fact that no great 
change has occurred m the severity or frequency of 
floods during tho last 20 years shows that the statistical 
findings were correct Direct experimentation m such 
cases is out of question , the statistical method supplies 
the only valid tool for scientific investigation 11 Inci¬ 
dentally, in this case, it also Baved several crores 
of rupees 


Statistics in Everyday Life 

The importance of statistics in the field of 
science is due to its supplying tho general method for 
inductive inference The growing importance of 
statistics in public estimation, on the other hand, 
is mainly due to its increasing practical apphcations 
in the affairs of cvervda\ life It is necessary to re 
member that at one time physical science itself was 
held m low esteem in the public eye, and was often a 
subject of contempt and ridicule It is interesting 
to observe that Thomas Sprat made the following 
obwrvatiorm in 1667, five years after the foundation 
of the Royal Society of London 

“It is not to lie wonder’d at if men have not been 
very zealous about those studies, which have been 
so far removed from present benefit, and from the 
applause of men For what should incite them to 
bestow their time, and Art, in revealing to man¬ 
kind, those Mysteries , for which, it may be, they 
would bo only despisd at last ? How few must 
there needs be, who will be willing, to be im¬ 
poverish’d for tho common good ? While they shall 
see, all the rewards, which might give life to their 
Industry, passing by them, and bestow’d on the 
deserts of easier studies I 1 ® 

It is only with the great technological achievements 
of physical science that public opinion changed in a 
remarkable manner, and it rose in public esteem It 
is this public esteem which enabled the physical 
scientists to secure sufficient leisure, support, and re¬ 
cognition to pursue their researches free from care and 
anxiPty This also led to the growth of the belief that 
scientific n search is pure m the degree in which it is 
removed from practical applications. 


>• I should like to include in the mental map the field of ope¬ 
rational research in which the available information is either 
too meagre, or is not m a suitable form for the calculation of the 
probability involved in the problem In such ease* a decision, 
however, has to be reached by balancing the risks of gain and 
loss but without the formal use of the probability calculus. 
Operational research thus comes within the general eoope of 
the statistical method 

H History of the Royal Society, London, 1M7, p. 27. 



C 9 ] 


‘Pum’ and ‘Applied* Science 

I am prepared to admit that a distinction 
may perhaps be made between ‘pure’ and ‘apphod 
science A subject like physics lor example, has a 
clear responsibility for developing a picture of the 
universe m terms of physical concepts and elements 
even if this picture has no practical applications This 
is also true of other ‘pure’ sciences like chemistry 
botany, zoology or geology, each has the task of sup 
plying a world picture in its own terms In an applied 
soienoe like engineering, the position is quite differi nt 
It has no responsibility (nor any possibility) of giving 
a general theory of the world m terms of engineering 
Its only task is to solve a practical problem It must 
of oourse, undertake research in its own field As re 
gards mathematics, it is simply not possible to have 
too muoh help from that subjeot but there is no such 
thing as ‘mathematical engineering’ 

Statistics—Essentially an Applied Soienoe 

In the same way, statistics is essentially an 
applied soience Its only justification lies m the lu Ip 
it can give in solving a problem Its aim is to reach a 
decision, on a probabilistic basis on available evidence 
If the problem is one of a theoretical nature statistics 
supplies a valid method for drawing general conclusions 
from particular experience Jf the problem is a praeti 
cal one, statistics supplies the basis for choosing a parti 
oular oourse of action (in preference to other possible 
oourses) by balancing the risks of gain and loss This 
is why Clark Maxwell once remarked that ‘the true 
logio for the world is the calculus of probability ’ 

On the above view, we can not contemplate any 
cleavage between the theory and the practice of statis 
tics On one side, statistics must necessarily be tied 
closely to practical ends On the other, it must trv at 
the same tune to make its technical apparatus more 
and more general, and hence more and more abstracted 
from particular applications Statistics like engineer 
ing requires all the help it can receive from mathema 
tics, but statistical theory can never become a branch 
of mathematics Individual workers would specialize 
in particular fields in accordance with their own pro 
ference Some would apply their mind closely to prac 
tical applications, some to the development of the 
mathematical technique, and others to the formulation 
of logioal concepts and abstract theory, The number 
of porsons working m tbe different fields would bo 
naturally determined, partly by the demand for parti 
cular types of Work (applications, or mathematical 
teohmaue, or logical conoepts and foundations) and 
partly by the supply of men of the required aptitude 
and ability The integration of practical applications 
with mathematical and theoretical studies, which is 
the charaoteristio feature of modern statistics, is per 
haps a good model for other sciences alss If tech 
nology is divorced from scientific researdh, it would 
Eoon ioose its efficiency and adaptability to meet chang 
Ing requirements On thq. other hand, if research is 
cut off from the stimulus to solve vital problems of 


human society it would become lost in sterile intellec¬ 
tual acrobatics 


The Sociai Background ok Statistics 

In statistical research the greatest stimulus has 
always come from the need of solving pratical 
problems R A Fisher’s work on the design of expen 
meuts was due to the urgent need of solving the dead 
lock in agricultural field trials W A Shewhart’s work 
on quality control arose from the need of improving 
the efficiency of inspection in large scale production 
On the organizational side also statistical work is 
closely determined by the special needs of the country 
and by the souo economic frame work Statistics 
is not only an applied bc lence but is also a public science 
It is b« cause of the close connexion with public acti 
vities that big developments in statistics have always 
occurred only when there has been need of unified 
policy and oo ordinatod action in times of war or peace 
I shall give three examples 

For a long time the volume of statistical work 
has been greater in the United States than in any other 
tountry of thi. world But it was only during the New 
Deal m the 19*10 s when unified governmental policy 
became indispensable in the econoimo field, that effeo 
tive act ion was first taken for the central co ordination 
of the statistical activities of the Federal Government 
Other large di velopments took place because of the need 
of planning in war production, and it wua only m 1942 
that an Act was passed to assign definite statutory 
responsibilities to the special Division of Statistical 
Standards in tho executive office of the President of 
the United States 

In the United Kingdom also, under latssez fatre, 
statistics had been developing m a more or loss 
haphazard manner without any focal centre within 
the governmental iqacbinery All this, however, 
changed rapidly owing to the need of total planning 
during tho war A Central Statistical Organization 
was set up and w'tts entrusted with the duty of reviewing 
and making a critical appreciation of all statistical 
information required by the Cabinet Although the 
different Ministries have their own statistical divisions, 
there is complete co ordination at the top After 
the war, the importance of the Central Statistical 
Organization has continued to increase with the 
growth of social and economic planning in the United 
Kingdom 

In the USSR developments m the statistical 
field have gone much further From the beginning 
a Central Statistical Bureau has been an integral part 
of the GOSPLAN No plan can be pnt into operation 
until it is cleared by the Statistical Bureau The 
Bureau not only helps in preparing the different plans, 
but Also submits reports on the progress of such plans 
on the basis of the information collected directlj by the 
Bureau In 1947 it had in fact a staff of 22,000 scattered 
all over Russia and paid and controlled directly b\ the 
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Bureau Central control by statistical methods is 
thus complete in the USSR 10 

In India also there was a great deal of expan 
sion in statistical work during the war without however 
any central co ordination Such lack of co ordination 
was inevitable in the absence of any coherent over all 
economic policy Until the Government of the country 
has an urgent sense of the need of statistical services 
m shaping policy and programme of action little pro 
gross is possible In spite of much talk no action 
was taken for central co ordination in India until very 
recently There was indifference and even hostility 
to new i leas and new developments This is typical 
of the struggle through which scientifao innovations 
must pass in order to establish their worth I may 
illustrate these point* hv briefly recapitulating the 
story of sample surveys m India 


Sample hi rveyh in Bengal 

For a long time <rop statistics was known to 
be unreliable in Bengal In 1934 I discussed with 
Mr H P \ Townend ICS (then Development 
Commissioner Bengal) the possibility of using random 
samples for the improvement of the Jute forecast 
On his initiative a sample survey on an area basis was 
conducted over the whole province m 1935 I believe 
this was the first area samplo in the whole world 11 
The results were not satisfactory chiefly I thought 
because of defective field work A little later the Indian 
Contral lute Committee approved a five year scheme for 
a sampling method for the jute crop Work was started 
on a very small scale in 1937 and an efficient sampling 
plan was developed by the Indian Statistical Institute 
by a senes of annual surveys on a gradually expanding 
scale until the whole province was covered in 1941 

Three tests had been laid down for the sampling 
plan which were adequately fulfilled The method 
was speedy inexpensive and tho margin of uncertainty 
of the provincial estimate was only about 2 per cent 11 
Influential opinion was however still strongly opposed 
to the scheme and it was terminated at the end of 1941 
Since then it has passod through many vicissitudes 

•• It is interesting to note that about a year ago tho Central 
Statistical Bureau was removed from the GOSPLAN and was 
placed directly under tho Co incil of Ministers (which corresponds 
to the Cabinet in India) This would seem to in iicate that the 
Bureau now has the further responsibility of submitting reports 
on GOSPLAN itself 

11 As far os I know Sir Tohn Hubback was the first person 
to consider random sampling for estimating crop areas but he 
did not use it in practice His own work was concentrated on 
statistical sampling for the yield of nee in Bihar and Orissa 
m the early 1920*8 His original report Sampling for Rwe 
Yield in Bihar and Orissa published in 1027 as Bulletin No 
106 by the Agricultural Research Institute Pusa was reprinted 
it Sankhya the Indian Journal of Statistics yol 7 Pt 3 

»* A full accout of the work up to 1041 was given in the 
paper On large Scale Sample Surveys Phil Tran* Royal 
Society of London Vol B 231 (1044) 329-461 some later 

work has been desenbed m Recent Experiments in Statistical 
Sampling in the Indian Statistical Institute Jour Royal 
Statistical Society CIX (4) 1046 326 378 


The sample survey was revived in 1942 for 
only one year Since 1939 I had been pressing Govern 
ment to have the sampling plan extended to nee In 
view of the cassation of the supply of noe from Burma 
which by this time had fallen to the Japanese I sent to 
a high agricultural official in New Delhi in March 1942 
a plan for a sample survey of rioe m Bengal my letter 
was not acknowledged In 1943 a famine broke out in 
Bengal and oaused the death of a million and a-quarter 
or a million and a-half of men women and children 
The sample survey was started afresh m April 1943 
was stopped after two months in June and was again 
started in August and extended to the noe crop for the 
first time owing chiefly to the urgent need of food 
statistics 

Tho adequacy and reliability of the sample 
survey was challenged on every occasion In fact a 
sample survey of crops which had been started in 
Bihar in 1943 44 was discontinued after one year 
on the advice of the Agriculture Department of the 
Government of India in Bpite of a my earnest pleadings 
m personal discussions and in a letter which I sent 
to New Delhi on the 23rd March 1945 Tn Bengal 
also the position was precarious in 1944 However 
after many debates and discussions the Government 
of Bengal decided to continue the samplo survey and 
also to organize a plot to plot enumeration with a 
view to comparing the two methods 

Comparison of Sample Survey and Plot to 
Plot Enumeration in Bengal 1944 45 

In accordance with the above decision a 
plot to plot enumeration was conducted directly by 
the Government of Bengal in the winter (aman) nee 
season of 1944 and the jute season of 1945 while the 
sample survey was oonducted by the Indian Statistical 
Institute The sample survey was of course much 
more economical The total oost of the plot to plot 
enumeration was about Rs 82 lakhs (about £ 61 500 
sterling) while the oost of the sample survey was Rs 
8 lakhs only or just one tenth The intensity of sam 
pbng was unusually heavy owing to the desire of 
Government to have separate figures for 28 smaller geo- 

n hi cal unite (districts) For a provincial total, 
>r 3 or 4 regional breakdowns the cost of the sam 
pie survey oould have been oasily reduoed to Rs 6 
lakhs or even Rs 4 lakhs From the experience of 
about 12 years of work m Bengal we have found that 
a sample survey of crops can supply results of suffl 
cient accuracy for most practical purposes at a oost 
of only a fifteenth or a twentieth of that of a complete 
oount 

It is howover in the matter of precision that 
the sample survey has the greatest advantage It 
is possible to make a direct oomparuon for the jute 
crop of 1945 in Bengal Jute being primarily a oash 
crop accurate export and trade figures beoome avai 
lable about 15 months after the harvesting season 
The sample-survey estimate submitted to Govern 
ment in September 1946 was 7 540 bales of jute, 11 

»• I bale ”400 lbs of jute 
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The official forecast in the same month baaed on the 
plot-to-plot enumeration was 6 304 bales According 
to the customs and trade figures whioh became avat 
lable in January 1947 the Bengal production was 7 562 
bales The plot-to-plot enumeration gave an under 
estimation of 16 6 per cent while the sample survey 
figure differed by only 0 1 per cent from the estimate 
based on trade figures Details of the comparison 
are given in Appendix (4) The plot to plot enumera 
tton mu ten times more expensive and yet gave entirely 
inaccurate results 

The reason for thi greater reliability of the 
sample survey is clear The total staff employed in the 
plot to-plot enumeration w as about 33 000 against 
roughly about 600 or 700 in the sample survei 
Sample surveys require a much smaller staff It is 
therefore always possible to employ better trained 
people on higher pay and also to maintain close super 
vision on their work In consequence the primary 
material m sample surveys is usually of much better 
quality and furnish final estimates of greater accuracy 

In Bengal the superiority of the sample 
survey was finally acknowledged in January 1948 
when the sample estimates were ordered by the Govern 
ment of the Province to be acwpted m future as offi 
oial crop estmates It had taken eleven years (since 
19.37) to aohieve this result 

A good deal of similar evidence has accu 
mutated in other countries of the world 1 shall 
refer to some very recent work in Japan At the 
request of the Occupation Authority the Japanese 
Government conducted in 1948 a plot to plot enu 
mention of crops (on the basis of old cadastral survey 
reoords) cf the wholo country Sample surveys win 
superposed to assess the accuracy of the plot to plot 
enumeration The sampling work was done with 
great care in fact with plane table operations with 
the help of surveying instruments The combined 
under-estimation (due to both non reporting of fields 
and under statement of crop area reported) was about 
9 5 per oent for paddy rice 20 per cent for mixed 
cereals more than 26 per cent for sweet potatoes and 
fully 35 per cent for upland rice 14 

Recent Changes in Attitude 

In recent years the sampling method has 
won increasing recognition all over the world In 
1947 the United Nations established a Sub Commie 
sion on Statistical 8amplmg which has already met three 
times m 1947 1948 and 1949 and has issued three 
reports covering a very wide field In India also there 
has been a distinct change of attitude The Govern 
ment of India are seriously considering the possibility 
of using sampling methods in the field of agricultural 
statistics This has been brought about partly no 
donbt by the increasing prestige of the method out 

** United Nations document E/CN 8/Sub 1/17 Appendix 
0 pp 27 32 and also an article on the Incompleteness in a 
Census of Crop Areas in Japan by Charles F Sarie in Agricvl 
torsi Meonomics Rtstareh, Apnl 1949 (published by the United 
States Department of Agrieul Are) 


side India But it is also symptomatic of a deeper 
change The Government of India are giving increa¬ 
sing attention to the all round improvement of the 
statistical services of the country This in its turn 
is due to a growing awareness of the urgent need of 
unified economic policy and action on the part of 
Government It is the urge of solving vital national 
problems which is giving real strength to the progress 
of statistics in India I shall now turn to some of these 
problem b 

The Food ( risih in India 

The biggest single problem in India at pre¬ 
sent is the shortage of food supply On the 28th 
November 1949 Jawaharlal Nehru the Prime Minister 
of India is reported to have declared l desire to make 
it perfectly clear that whatever happens whether 
there is a cyclone or an earthquake we are determined 
to stick to the target date of 1951 after which we Bhall 
not import food grains for our consumption He 
stated that this decision had been forced on the coun 
try by the pressure of events for no country could 
continue to live Jieyond its means which of course 
meant its production in its fields or its factories 

l shall try to give a statistical commentary 
on the Prime Ministers statement Ihis will serve 
two purposes It will show how statistics comes into 
the picture and how statistics tan help in solving 
the problem It will also show how inadequate is the 
available statistical information and how much it 
requires to be improved The figures quoted by me 
are therefore neccssarih illustrative 

Increasing Prknsi re of Population 

The food position can be judged only in 
relation to population and other resources of the conn 
try Wi know the total geographical area of the Indian 
Union It is about 1 22 million sq miles or 780 m 1 
lion acres “ As regards the population the last deoe 
nmal census was taken in February 1941 Since then 
conditions have been abnormal owing ti war the 
famine in Bengal in 1943 and the partition in August 
1947 with subsequent large shifts of population Qn 
the available information the total population at 
present would seem to be something between 34 and 
35 crores (340 and 350 millions) 

The density of population is thus very high 
something like 290 per square mile which is bigger 
than the density in most countries of the world with 
the exception of the highly industrialized countries 
m Western Europe and Japan If we consider the 
individual share m India wo have only about 2 25 
acres per head *• In comparison China presumably 
has about 6 acres the United States about 13 acres 
and the USSR nearly 28 acres for each individual 

11 8 ISO million sq kilometers 

■* The tool area under cultivation in India is not known 
accurately It is probably something like 85 or 40 per cent of 
the whole area. The share of cultivated lend is thus well below 
one apre per heed 
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The pressure on land is many times greater m India 
compared to other countries with a large population 

The population is also increasing at a rapid 
rate Between 1931 and 1941 tho rate of increase was 
about 1 4 per cent for the Indian Union 87 If this 
rate is being maintain ,d the population of Tndia is 
increasing at present by nearly five millions every year 
This is more than the total population in each of about 
24 or 25 member States of the United Nations Owing 
to the adverse conditions created by the war and tho 
partition of India the rate of growth may have slowed 
down If it is onlj 1 per cent the increase is still some 
thmg like 3 5 millions per year “ 

Inadeqi aoy or Food Statistics 

About population we have some information 
The position is much worse about food statistics 
In one province West Bengal (cover ng only about 
2 5 per cent of the total area of India) statistical 
sampling is being used and can be dependod upon to 
supply estimates of the production of rice with a margin 
of uncertainty of about 2 per cent I) or roughly half 
the total area of India rejxirts are available From pat 
tmnps (village revenue staff) or ehowkidar* (village 
watchmen) but nothing is known about their accu 
racy as no objective checks have been made In 
roughly ont fifth of the w hole area reports are received 
from the Stat« authorities but nothing is known about 
the primary agency No reports whatsoever are aval 
lablo about the food production for the remaining 
30 per cent of Indian Union and a conventional figure 
is written down every year in New Delhi In spite of 
the Grow More tood campaign conducted for several 
years according to official estimates of the Ministry of 
Agriculture apparently no appreciable increase has 
occurred in the production of food It is best to con 
fess that we do not know the real position 

Critical Baianck Between Iood and Population 

There is somt indirect evidence Actuarial esti 
mates on the basis of the decennial censuses between 
1881 and 1931“ show that there has not been any 
appreciable increase in the expectation of life at birth 
'Which hovered round or below 25 years during this 
petiod This suggests that although population in 
creased at a rapid rate there was no over all ira 
provement of the vitality of the poople 

The famine in Bengal in 1943 was also an ominous 
indication From the information collected by the 

1 Census of lndvt I aperNo 2 pH (Government of India) 
The rate of growth dur ng the same period in undivided India 
was 1 8 per cent year 

*» During the 40 years betwoen 1001 1041 the average 
rate of increase was about 1 per cent per year in undivided 
Tndia and over 0 0 per cent per year in the Indian Union 
Fven at this lower rate the no reuse would be about 3 millions 
per year 

No information u available for the 1041 cens is as age 
tables were not prepared These are however now being 
now being constructed in he Indian Statistical Instmtute on the 
basis of the 2 psr cent Y sample 


Inbian statistical Institute m the oourse of a sample 
survey of famine conditions I believe the total 
number of deaths was something between one-and 
a-quarter and one and a-half million The total 
loss (killed and missing) m the second world war was 
about 330 000 for the USA and 300 000 for the 
United Kingdom *° Thus the famine casualty in 
Bengal was double or more than double of the total 
war casualty for the USA and the U K. taken 
together It may be noted that m 1943 the area of 
the undivided provinoe of Bengal was about 78 000 
sq miles and the estimated population about 63 mill 
lions The density was thus of the order of 800 per sq 
mile which was higher than that in even tho most 
highly industrialized countries of the world The 
terrible pressure of population was no doubt a predis 
posing factor in the famine 81 

Increasing Food Imports 

Some further mdireot information is avai 
lable from export and import statistics Before the 
separation in 1937 Burma provided an abundant 
supply of rice During the first two or three yoars 
of the war the net import was negligible as the follow 
ing figures will show 


Net Import or Cereals per Person 


financial 

year 

nxrapolated 
population 
m millions 

net import of 
cereals in 
million tons 

import in 
lbs per year 
per person 

a) 

(2) 

(3) 

{*) 

1941-42 

390 3 

0 43 

-1 2 8 

1942-43 

398 4 

-0 29 

- 1 8 

1943-44 

400 4 

0 S3 

t- 1 8 

1944-48 

408 5 

0 73 

+ 40 

1948-48 

410 6 

0 93 

8 1 

1946 47 

418 7 

2 41 

+ 12 9 

1947—48 

338 2 

2 18 

14 8 

1948 49 

337 9 

2 78 

f 18 4 


(1) Population figures for undfiided India were calculated 
by linear extrapolation with the obeervod growth rate between 
1031 and 1941 Figures after partition are based on the Cetuma 
of Indw Paper No 2 

(2) Up to 1042 43 net imports in col (3) are taken from 
the Food Statstics of India (1948) published bj the Food Depart 
ment from 1043 44 the figures are taken from Indian Food 
Statistics (August 1949)publ shed by the Mm stry of Agriculture 
Since 1943 44 the figure relate to nee wheat ma re millet 
barley and wheat flour with a few miner venations. 

In 1943 44 the year of the Bengal famine 
and the first year of introduction of food rationing 
the net import was quite Bmall and only about 1 8 lbs 
per head per year During the last five or six years 
the position has grown steadily worse The net import 
rose to about 18 lbs per head in 1948 49 and the 
expenditure incurred was something like Bs. 120 or 
130 crons (about £ 100 million sterling) The sigm 

*• Encyclopaedia Brtanmca Book of the year 1948 p 848 

• A Sample-Survey of After Effects of the Bengal Famine 
of 1943 Sanihya The Indian Journal of Statistics Vol 1 
(4) 1948 337-400 
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finance of this figure can be appreciated when it is re 
called that the total revenue budget of the Govern 
ment of India in 1949 50 is of the order of Rs 320 
orores (f 240 million sterling) 

Another aspect of the problem is even more 
serious If the food production and the home consump 
tion remain constant then the surplus coming to the 
market would also remain constant In this situation 
the total import should increase in proportion to the 
growth of population In actual fact the import rose 
from 0 33 million tons in 1943 44 to 2 78 m llion tons 
in 1948 49 an increase of more than eight times in five 
years This definitely shows that the supply coming 
into the market (through procurement or otherwise) 
has been Bteadilv decreasing This is the most alar 
ming feature of the present situation 

Statistical Basis of a Rationai Food Policy 

What is the solution 1 There is obviously 
no single remedy The problem has to be attacked 
on many fronts and statistics can help on all fronts 
I shall briefly try to indicate the magnitude of the 
task First every effort must be made to increase 
the crop production Fertilisers improved seeds 
irrigation and better methods of cultivation are al 
ready being used and must be pushed much further 
Experimentation at the research level in agricultural 
field trials must be continued and developed with 
closer gearing to actual conditions of cultivation 
Another possibility is the improvement of varieties 
through fundamental research in genetics The spec 
tacular increase m the yield of maize in the USA 
is a striking example of the success of such researches 
Rice offers a promising field for similar work and an 
increase of 25 per cent or 30 per cent m the yield is a 
definite possibility Well equipped centres for the 
study of rice genetics should be obviously established 
without delay Here statistics can render effective 
help In fact in the field of agricultural experiments 
tion and genetics powerful methods like the designs 
of experiments the analysis of variance and the theory 
of estimation are already available 


Increasing Difficulties in the Future 

It is certainly necessary to attain self suffi 
oiency in food in 1951 But this is not enough The 
production of food must keep pace with the growth 
of population But not only food it is also necessary 
to produce new houses olothes and thousands of other 
things in increasing quantities Production must 
keep pace with population The future trend of 
population in India is therefore a matter for serious 
concern Available evidonoe indicates that at the 
existing level of production the balance has already 
become adverse A further and continual growth of 
population without a commensurate growth in the 
means of production wflll be disastrous The only 
is to develop our national resources^ 


1 

Industrial Development 

Rapid industrial divelopment is one possi 
bility Government have already started work on 
a number of big multi purpose dams for both irrigation 
and power A beginning has also been made with 
machine tools and other basic industries and heavv 
chemicals The building of houses electricals and 
other innumerable industries (including product on 
of consumer goods) must bt stepped up All this u ould 
require capital goodR in the way of plant and equip 
ment land and buildings and labour 

It will be useful to obtain even a very rough 
idea of the capital requirement The ratio of the gross 
value of the annual product to the capital investment 
varies widely from one industry to another The 
ratio would be small in the case of iron and steel or 
basic industries the gross value of the annual product 
may be something like one third or one fourth or 
oven one fifth of the invested capital In electricals 
and lighter industries the ratio may be unity o t even 
higher Unfortunately very little information is avai 
lable ** At a rough guess the over all value of the 
ratio is hkelv to be something between half and unity 

It is also necessary to take into consideration 
what the economists call the multiplier effect To 
put it crudely the multiplier stands for the additional 
value of products and business and other activities 
stimulated by tho mcrcuse in tho primary product 
(For examplo an increase m the production of steel 
and cement may be expi ctcd to lead to an increase in 
the building of houses and construction work and 
other industries in an indirect way) No information 
is available about the value of the ir ultipher in India 
It is sometimes guessed that the multiplier may be 
something like 1 5 or so lo get a dimensional figure 
we may perhaps assume that an investment of say 
one crore of rupees would lead to an increase of an 
equal amount in tho national product (inclusive of 
the multiplier effect) The actual ratio may be some 
what higher or somewhat lower but this would give 
a rough dimensional picture 3 * 

Consider the implications To increase the 
value of the national product by one rupee per head 
per month or say twelve rupees per head per yeat 
it is necessary to invest about 420 crorcs of rupees 
(=Rs 12 y 15 trores) or £ 310 million sterling ( ompare 


•* It may he noted that the over all rati of tho annual 
value of tl o product ot tile invested c p tal s about 16m 
the case of the industries eov eiwl b\ tl e Industrial Census of 
1946 (Ministry of industry and 8 pph) It must be remem 
be red however that most of the cap tal n vestment took place 
long ago while tho annual product was valued at 1946 prices 
If the value of the plant machinerv and building is re calnu 
lated at 1946 or current prices the total amount of rapitlil 
investment would bo much higher than that art tal shown 
in the returns That is the ratio wo ild certa nlv fall much 
below 1 6 

•» It is assumed of eo irse that the new cap tal meatment 
is not in competition with existing investments that is, does npt 
divert any of the factors of production from existing modpe 
of production 
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this figure with the budget of the Government of 
India which is something like Rs 320 crores (£ 240 
million sterling) in 1949 50 Fven if this whole amount 
is used for industrial development the value of the 
national product is not likely to increase by more than 
say twelve annas or a rupee per head per month It 
is clear that the Government of India alone can do 
very littlo The industrial development of India 
depends entirely on the efforts which the people of the 
country are prepared to make 

The Nationai Income 

The next question which ar ses is the extent 
to which the people can afford to contribute to nidus 
trial development Investing one rupee would bring 
a return of one rupoe in future years but whether one 
can afford to invest even one rupee depends on his 
moome This brings us to the question of the national 
inoome of India Little reliable information is avail 
able* 4 Again one can only guess Perhaps the monthly 
moome is Rs 12 or may be Rs 15/ per head We do 
not know but this may be the right order We ha\ e also 
the other guess of a rupoe for a rupoe that is a future 
national product of one rupee for a present investment 
of one rupee The choice is definitely between jam to 
day and jam tomorrow We cannot have both In 
deed unless we save and invest for the future w e ma\ 
have less and less in future 

The Statistical Position 

With meagn material I have constructed 
a dimensional picture which is admittedly very rough 
It will have served its purpose if it has conveyed to 
you some idea about the magnitude of the task m front 
of us Secondly if it has made you feel the urgent 
need of having more and better statistics Along 
with the efforts to increase food production attempts 
must be made to improve the statistics not only of 
the production of food but of its consumption and 
distribution A gap of 10 years between population 
censuses is no longer tolerable It is necessary that 
we should have information about the growth of popu 
lation every year We require information about the 
distribution of income and expenditure in different 
sectors of national economy and m different strata 
of the population We must m fact set about ear 
neatly to develop a comprehensive system of social 
accounting for the whole nation 

Of capital requirements 1 have given a sombre 
picture In one sense it is however not as dark as 
it looks at first sight The capital investment is broad 
ly of three kinds First machinery and equipment 
(and technical personnel) which we must import from 
abroad and must pay for ultimately in hard cash 
Secondly land and water minerals forests livestock 
and animals which we have m the country and also 
buildings and material equipment which we have or 

m Pioneer work was done by Dr V K R V Rao who gave 
in 1 MO an eattmate of the national Inoome for 193132 and in 
1044 gave a tentative estimate for 1042 43 No authoritative 

estimates for new* years are yet available 


whioh we can produoe m India And finally, man 
power and labour which we have m abundance In 
the beginning the share of imported equipment from 
abroad must be necessarily heavy but as the basio 
mduatnes develop this item should become smaller 
and smaller The other two items man power and 
material resources are our own The imputed value 
entering into the capital account is in a real sense 
a matter of book keeping We can make what we 
like of these items If the people and the Govern 
ment are united m one coirmon endeavour then the 
human labour and the material resources in the ooun 
try arc completely at our disposal for national deve¬ 
lopment 

If the statistical picture I have placed before 
you is not hopelessly wrong then we are in difficult 
times and arc probably facing greater difficulties than 
we have ever done in the past The united effort 
of the Government w ith the people can save us Such 
united effort can be brought almut only by concerted 
action To prevent waste of money effort resources 
and most critical of all to prevent any further waste 
of time planning on a national scale is essential 

Nationai Planntno 

National planning haH several aspects First 
there is the preparation of plans at the technical level 
requiring the help and cooperation of workers in every 
branch of science and technology Statistics is mdis 
pensible at this stage for the supply of basic informa¬ 
tion Secondly the individual plans have to be built 
into a general plan Hero statistics is the common 
denominator and supplies the common binding me 
dium for the whole Thirdly the plan has to be lin 
plemented At this Btage also statistics can help 
m two ways Firstly by establishing scientific oon 
trols to ensure that the programme of action proceeds 
on efficient lines Secondly by conducting continuous 
assessments of the results by keeping account of the 
input of money effort and resources Mid measuring 
what is obtained in return Ihe process is never 
ending In the actual working of the plan defects 
are revealed and new possibilities emerge requiring 
consequential changes Statistics is again invaluable 
in diagnosing weaknesses in guiding controlled ex 
penments and in suggesting improvements Statu 
tics is thus pivotal in the dynamics of national plan 
mng I hope you have now reoeived a proper answer 
to the question Why statistics 7 

Recent Developments in India 

As I have already indicated, the progress 
of statistics must depend upon and is closely 
determined by socio-economic trends In India we 
have seen during the last one year hopeful signs of 
advanoe A Standing Committee of Departmental 
Statistics with representatives from the different 
Ministries of the Government of India was establi¬ 
shed m October 1948 A Central Statistical Unit 
was created, under Hie charge of a Statistical Adviser 
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to the Cabinet, on tke 28th January 1949 For the 
first time, a permanent offioe for the Census and Vital 
Statistics was established under a Registrar General 
and ox-officio Census Commissioner in May 1949 A 
first comprehensive report on the industrial census 
of 1948 was published m July 1949 A National In 
come Committee was set up in August to review the 
tion in this field and to make such estimates as may 
possible And the Central Statistical Unit was 
converted into a Central Statistical Organization on 
the 21st December 1949 All this indicates a move 
towards a more comprehensive review and formulation 
of the economic policy of the country We may look for¬ 
ward to roach again, of course, in a more modem form, 
the state of development in statistics which was rea 
ched in India in the days of the survey of Eastern 
India m early 19th oentury, or in the days of Akbar at 
the close of the Ittth century, or in the days of Asoka 
in the third century BO 

Thk Ohoior Before Us 

Our vast population is a great asset, but 
only m a potential form In India wo have every 
year a vast quantity of water in the form of rainfall 
Most of it is wasted Sometimes m times of flood, 
it becomes a menace But by building dams and hy 
drels we can put it to work, and make it a source of 
power for fruitful production In the same way, our 
vast man power is at present lying mostly stagnant 
A great deal remains idle, and a great deal is wasted 
m inefficient production Perhaps it is wise to re 
member that out of control it may also bi come a me 
nace fraught with grave dangers of self destruction 
But, if we can harness this living reservoir of power 
there is nothing which we cannot accomplish 

So far attempts have been made to hire 
this power m a market place We should think seri 
ously whether we have the means, or the time, to 
continue to do so Conditions are changing rapidly 
It is a matter for serious thought whether or not the 
wiser policy would be to rally the common man into 
a, peat effort for national welfare We look to our 
political leaders for guidance, decision, and action 

In a national plan, scientists and technologists 
also have to make their contributions They can give 
the labour of their thought, and by the skill of their 
research and experimentation, show how to overcome 
difficulties and open out new possibilities The statis¬ 
ticians have a humble role, but they also oan help m 
reaching vital decisions To this great ask I call all 
my friends and colleagues 


APPENDIX 1 

Suhvsy of Eastern India 1807-1815 

[The following extracts are taken from the Intro¬ 
duction to “The History, Antiquities, Topography, 


and Statistics of Eastern India” by Montgomery 
Matin, London, 1838 ] 

The Survey of the districts of Behar and Patna, 
of Shahabad, Bhagulpoor, Dinajpoor, Goruckpoor, 
Pumiya, Rungpoor, and Assam, forming the Eastern 
territories of British India, and containing upwards 
of 60,000 square miles and nearly 15,000,000 of British 
subjects, was executed by the Supreme Government 
of Bengal, under orders from the Court of Directors 
of the Honourable East India Company, dated the 
7th of January, 1807, wherein the Honourable Court 
observe, “We are of opinion that a statistical survey 
of the country, under the immediate authority of your 
Presidency, would be attended with much utility, 
we therefore recommend proper steps to be taken 
for carrying the same into execution ” 

I he extent of the investigation will be seen from 
the directions ssued for the guidance of the survey 
b\ the Supreme Government under date llth Sept 
which were as follows — 

Your lnquinea are to extend throughout the whole of 
the territories «iib]0< t to the immediate authority of the Preai 
donev of Fort W 11 am 

The Governor General in Council is of opinion that them 
inquiries should commence m the district of Rangpur, and 
that from thence v«u should proceod to the westward through 
each district on the north side of the Ganges, until you reach 
the western Iraunxlarv of the Honourable Company a provinces 
1 ou will then proceed towards the south and east, until you have 
examined all tho districts on the south side of tho great nver, 
and afterwards proceed to Dacca and the other distnots towards 
the eastern frontier 

Your inquiries should be particularly directed to the 
following subjects, which you are to examine with aa much 
a«x iirnu y as loi a! circumstances will admit 

I A Topographn al a< tount of district, including the ex 
tent soil plains, mountains, rivers harbours towns, and sub 
diMsions together with an account of the air and weather, 
and whatever you may disco\ or worthy of remark concerning 
the history and antiquities of the country 

II The Condition of the Inhabitants, their number, 
the state of their food clothing and habitations , the peculiar 
diseases to whuh they are liable , together with the means that 
have boon taken or mav be proposed to remove them the 
education of youth and the provision or resources for the 
indigent 

III Religion the number, progress and most remarkable 
customs of each different sect or tribe of which the population 
consults , together with the emolument* and power which their 
priests and chiefs enjoy, and what circumstances exist or may 
probably ansa that ryight attach them to Government, or rai¬ 
der them disaffected 

‘IV The Natural Productions of the Country, animal, 
vegetable, and mineral, especially such as are made use of in 
diet, in medicine, in commeroe, or in arts and manufactures. 
Ihe following works deserve your particular attention: 

‘1st The fisheries, their extent, the manner m which they 
are conducted, and the obstacles that appear to exist against 
their improvement and extension 

‘2nd The forests, of which you wil' endeavour to ascer¬ 
tain the extent and situat on, with respect to water conveyance. 
You will Investigate the kinds of trees which they contain, 
together with'thejr comparative \alue and you will, point 
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out such means, aa occur to you, for increasing the number 
of the more valuable kind*, or for introducing new one* that 
may be still more useful 

“3rd The mine and quarries are object* of particular 
concern You will investigate their produce, the manner of 
w6rking them, ond the state of the people employed. 

V Agriculture under which head your inquiries are to be 
directed to the following pointa, 

‘ 1st The different kinds of vegetables cultivated, whether 
for food forage medicine, or intoxication, or as raw materials 
for the arts the modes of cultivation adopted for each kind , 
the seasons when they are sown and reaped the \ alue of the 
produce of a given extent of land cultivated with each kind. 
Tbo profit arising to the cultivator fr°m each, and the manner 
in which each is prepared and fitted for market Should it 
appear that any new object of cultivation could be introduced 
with advantage you will suggest the means by which its intro, 
duction may be encouraged 

“2nd The implements of husbandry employed with the 
defect* and advantages of each and suggestion* for the intro 
duction of new ones that may bo more effectual 

‘ 3rd The manure employed for the sod, especially the 
means used for irrigation 

‘4th The moans used for excluding floods and inunda 
turns, with such remarks as may occur to you on the defects 
in their management 

6th The different breeds of the cattle, poultry and 
other domestic animals roared by the natives The manner 
in wtnih thev are bred and kept the profits den veil from rearing 
and maintaining them , the kinds used m labour , whether the 
produce of the country bo sufficient, without importation, to 
answer the demand, or to enable the farmer to export and 
whether any kinds not now reared might be advantageously 
introduced 

6th Fences the various kinds that are used and that 
might be introduced with observations concerning the utdity 
of this part of agriculture in the present state of the country 

‘ 7th The state of farms, their usual size the stock 
required, with tho manner in which it is procured , the expense 
of management the rent, whether paid in specie or in kind ; 
tho wages and condition of farming son. ants and Labourers 
employed in huahandry , tenures by which farms are held, 
with their comparative advantages, and the means which, in 
your opinion, may be employed to extend and improve the 
cultiv ationa of tho country 

‘ 8th The state of the landed property and of the tenures 
by which it is held in so far as these seem to affect agriculture 

‘ VI Tho progress made by the natives in tho fine art* 
ip the common arts and the state of the manufactures, you 
will describe their architecture sculpture and paintings and 
inquire into the different processes and machinery used by their 
workmen and procure an accunt of the various kmds and amount 
of goods manufactured in each district It should also be an 
object of your attention to ascertain the ability of the country 
to produce the raw materials used in them ,and what proportion, 
if an) is ne ces sa r y to be imported from other countries and 
under that advantages or disadvantages such importation now 
is, or might be made, > ou will also ascertain how tho necessary 
capital is procured, the situation of the artists and manufactures, 
the mode of providing their goods the usualrates of thoir labours 
any particular ad\antages they may enjoy, their comparative 
affluence with respect to the cultivators of the land, their domes* 
tie usages the nature cf their sales and the regulations reepee, 
ing their markets Should it appear to vou that any new art 
or manufacture might be introduced with advantage into any 
district, you are to point out in what manner you think it may 
he acc omp lis hed . 

‘VII, Commerce the quantity of goods exported and 
imported in each district, the manner of the conducting sales, 


especially at fairs and markets; the regulation of money, 
weights, and measures , the nature of the coveyanoe of goods 
by land and water and the means by which this may be facili¬ 
tated, especially by making or repanng roads 

"In addition to the foregoing objects of inquiry, you will 
take opportunity of forwarding to the Company's Botanical 
Garden at this presidency, whatever useful or rare and curious 
plant and seeds you may be enabled to acquire in the progress 
of your researches with such observations as may be necessary 
f or their culture ” 


APPENDIX 2 

The Idea of Determinate Knowledge in 
Ancient India 

[The following is reproduced from the Editorial, 
Sankhyd, Vol 1, Part I (June 1933), pp 3 4 ] 

Wo are convinoed that statistics represents a 
fundamental method of analysis of data m the mass 
which is applicable to any science of observation, and 
we feel that it is deturable to emphasize this essential 
unity in the methodology of statistics 

We believe that the idea underlying this integral 
conoept of statistics finds adequate expression in the 
ancient Indian word Sankhyd In Sanskrit the usual 
meaning is ‘number’, but the original root meaning 
was ‘determinate knowledge ’ l In the Atharva Veda 
a derivative form Sankhydtd occurs both m the sense 
of ‘well known’ as well as ‘numbered’* The Lexi¬ 
cons give both meanings Arnara kosa gives sankhyd 
— vicdrand (deliberation, analysis) as well as‘number,’ 
also sankhydvdn — pandttah (wise, learned) * 


1 The wont can be written mmlhyn or in a simpler form os 
sankhya, the sound of anuwara (nasal glide following a vowel) 
assimilating with the following sound of k and becoming a 
velar nasal (like ng in English mng) The simpler spelling 
also indicates tho current pronunciation (like tungkhi ah) 

The word is derived from lchya (to perceive view’, ‘to be 
known,’ ‘to make well known’ in Momer Williams’s Dictionary) 
The root moaning is ‘determinate knowledge’, ‘deliberation’ 
or ‘whatever helps us in obtaining determinate knowledge’ 
according as the krt suffix is taken m the active or instrumental 
form From the latter phase is derived the technical meaning 
of ‘number’. 

• Atharva Veda, 4 26 2 It also occurs ini 16 6 and 12 3 28. 

Wmterintc after a full discussion of the date of the Ved'o 

age says “we shall probably have to date the beginning of this 
development about 2000 or 2600 B C . and the end of it be¬ 
tween 750 and 600 B C ” History of Saiukrit iMeratvro (English 
Translation, Calcutta University 1927), Vol I, p 310 While 
the present form of the Atharva Veda is believed to be later 
than that of the Rg Veda, much of its material is considered 
to be as old as, if not older than, many portions of tho Rg Veda 
(Wintomitz, p 127) The word Mnkhyh is m common use in 
the sense of number in the time of Pftntnt 

• Amara-kosa, 1 4 2 (dhlvarga) ‘cored tankhya vxehSranh’ 
(deliberation, reasoning, investigation) Also 2 7 6 {Brahma 
varga) "sankhyhv&n panfitah ’’ 

Momer Williams gives 'number, numeration; deliberation, 
reasoning, reflection j reason, intellect, understanding* Under 
senMyd. 
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The same dual sense is attached to its derivative 
from S&nkhya* which is the name of the most famous 
analytic philosophy of ancient India Tho name of 
the philosophical system is explained in both ways 
as a philosophy based essentially on enumeration of 
the categories beginning with Nature or Root Cause 
Or else a philosophy by which is revealed the adequato 
knowledge of reality 4 The root meaning is also met 
with in the Mahabharata m the Gita* portion where 
the S&nkhya system of philosophy is classified with 
the Vedanta as being based on jnana (or intellectual 
cognition) as distinguished from the Yoga systems 
Sridhara in his commentary on the Gitfi explains 
S&nkhya as samyagjnana that is proper cognition 
or 'adequate knowledge 

The history of the word mnlchyd shows tho intimate 
connexion which has existed for more than 1000 years 
m the Indian mind between adequate knowledge 
and number As we interpret it tho fundamental 
aim of statistics is to give determinate and adequato 
knowledge of reality with the help of numbers and 
numerical analysis The anon nt Indian word Vunlchyd 
embodies the same ideas and this is why wo have chos« n 
this name for the Indian Journal of statistics 


APPFNDIX l 

THE DOCTRINE OF INFERENCE IN INDIA 

[The following extracts are taken from Brajendra 
nath Seal s The Positive Sciences of the Ancient 
Hindus 1915 ] 

The Doctrine oj Inference Aiiumfina (Inference) in the 
process of ascertaining not bj perception or direct ob«er\ at on 
but through the instrumentality or mod um or a mark that 
a thing possesses a certain character Inference is therefore 
baaed on the establishment of an invariable conromitnn •e 
(Vyaptt) between the mark and the character inferred The 
Hindu Inference (Anum&na) is Ihorefore neither merely formal 
nor merely material but a combuiod Formal Material Dedu 
tive inductive process It is neither the Aristotelian Sj llogism 

* It is interesting to observe that the Sankhya teaches differ 
entiation between apint ((purusa) and matter ( prakrti) plura 
iity of souls independent eternity of matter and expla ns 
creation as an evolutionary unfolding of tho world from original 
matter (Wintemitz p 474) 

* In Vacaspatya we have mula prakrtyadi pad irthana n 
ganan& (the enumeration of tl e categories beginning with 
Nature the Root Cause) Moruer Williams gives relating 
to number or calculation enumeration deliberating reason ng 
rational discriminative under sdnkhya 

In tho commentaries Sankhya is usually derived as eamyak 
kkyayate vaMutatmm anaya ( by which is reavealed fully the 
essence or truth of reality ) 

Fits Edward Hall ( Sankhya Sara Bibliotheca Indtca 
and quotes on p 3 Dr Rfler m support "The term Sankhya 
has two meanings enumeration and investigation ( Lecture 
on the Sankhya Philosophy p 8) 

The dual significance of the word sankhya is the subject 
of a pun in tho opening couplet of BMskaricSrva s Btja yantta 
the well known treatise on Algebra 

* Bhagavad GltA 2 39. Ik is usually placed in the early 

centuries AD P *38) 


(Formal Deductive process) nor Mill s Induction (Material 
inductive process) But the roal inference which must combine 
formal validity with material truth inductive generalisation 
with deductive partioulansation (pp 200 201) 

The later Buddhists formulated the canon of a modified Method 
tormod the Panchakaram a Joint Method of Difference which 
combines the positive and the negative Methods of Difference 
(The Method of Ad lition and tho Method of Subtraction) in 
a senes of live steps and which equally emphasises the uncon 
ditionality and the immediateness of the antecedents as essen 
tial moments of the causal relation This is neither agreement 
in presence nor agreement in | rosenoe as well as absence (tho 
foundation of I 8 Mill s To nt Method of Agreement) but the 
Joint Method of Difference The Panchakaram runs thus — 

The following ihanges being observed e\ery thing else 
remaining constant the relation of cause and effect is rigorously 
established — 

First step- The cause and the effort phenomena 
are both unperreived 

Second step— 1 hen the cause phenomenon is perceived 

Third step- Then in immediate succession, the effect 
phenomenon is perceived 

Fourth stop Then tl e cause phenomenon is nubia ted 
nr disappears 

Fifth stop— Then m immediate succession the effect 
phenomenon disappears (pp 288-269) 


APPENDIX 4 

COMPARISON OF ESTIMATES OF JUTE ACREAGE IN 

BBNGAI 1945 

item 1944 46 1946 4« 

(thousand bales) 

(1) Comsumption during the season 

(1 1) m jute mills (actual) 6 00 6 308 

(1 2) exports (actual) 1 060 1 213 

(18) in lllages (estimated) 600 600 

total 7 060 0 121 

(2) Subtract quantity consumed from 

previous years stock 324 — 697 

(3) Subtract jute crop m other 

provinces —698 —862 

(4) Balance Bengal c rop from 

trade figures 6 728 7 662 

(6) Bengal official forecast 

(complete count) 4 896 6 304 

(6) Bengal i rop sample sun ey 6 480 7 640 

(7) Discrepancy of official forecast on (4) —27 2% 16 6% 

(8) Discrepancy of sample Burvoy on (4) 3 6% 0 3% 

Source Figures used in this table were taken from the Final 
Meweu of the Jute Crop (published by the Government of Bengal) 
and the Monthly Summary of Jute am’ Sunny Stat sites August 
1946 and 1947 (issued bv the Indian Tute Mills Association) 

Notes on Calculation (Paragraph numbers refer 
to serial numbers of items m the above table) 

(1 1) Consumption in Jute Mills The Indian 
Central Jute Committee (TCJC) which is a statutory 
organization established by thi Government of India 
collects and publishes these figures every year The 
Indian Jute Mills Association (IJMA) collects the figures 
from the member mills and Bupply a consolidated 
statement to the ICJC Mills outside the Association 
send their figures direct to ICJC These figures are 
consolidated m the office of the ICJC and two figures 
are published one for the Association Mills and the 
other for the other Mills The total is published W 
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both thfe publication* mentioned above but aa the 
Final Rkvxew was not published after 1946 the revised 
figures published by the 1JMA were used in the present 
table 

(1 2) Export* As exports of raw jute have 
to pay a duty depending on the weight of jutt exported 
a very accurate account of the quantity of jute exported 
is kept by the Customs authorities A daily list of 
exports showing quantities exported is published by 
the Customs authorities and the consolidated annual 
figure is published m the Seaborne Trade of India 
by the Government of Tndia 

(i 3) Consumption in village* Several years 
ago this figure was fixed at 5 lakhs of bales bv the IJMA 
In 1941 a survey was conducted bv the ICTC in collabo 
ration with the Indian Statistical Institute to estimate 
the consumption m villages by a sample enquiry and 
the figure was changed to 6 00 000 (6 lakhs) bales on 
the basis of the above enquiry Both lIMA and the 
Government of Bengal accepted this figtiri and used it 
in the two publications mentioned aliovo 

(2) Quantity consumed from previous year s stack 
The next step is to deduct the quantity consumed 
from previous year s stock from the total consumption 
during the year 

According to an Act passed by the Government 
of Bengal in 1941 all jute mills jute balers and juto 
dealers have to submit a return showing the stocks 
of jute with them on the 30th June every year hor 
several years there woh a Special Ofhw r (Jute) in the 
Government of Bengal in whose office these figures 
where compiled Actual figures Avere collected from the 
mills and balers and dealers of Calcutta and the neigh 


bouring industrial area while estimates were prepared 
for the stocks held by muffasil dealers and growers on 
the basis of reports received from the District Agri¬ 
cultural staff 

Calculation of consumption from previous year s stock I 

1044 45 1045 46 

(thousand bales) 

(2 1) 8toe k at the beginning of the season 

(2 11) with ITMA mills 2 342 2 712 

(2 12) with other mills 83 114 

(2 13) with growers 466 150 

(2 14) with muffasil dealers 816 475 

(2 15) with Calcutta balers 

and dealers 643 675 

tota<(2 1) 4 350 4,026 

(2 2) Stock at the end of the season 

(2 21) with IJMA mills 2 712 2 804 

(2 22) with other mills 114 105. 

(2 23) with growers 150 82 

(2 24) with muffasil dealers 475 100 

(2 25) with t alrutta balers 

and doalere 575 378 

total (2 2) 4 026 3 320 

Decrease in stex k — (2 1) (2 2) 

=■= consumption of old stock 

during the year 324 607 

(!) lute crop tn other provinces Dus is estima¬ 
ted by the respective Provincial Directors of Agricul 
ture Plot to plot enumeration of the jute crop alone 
was undertaken in these provinces during the years 
1919 43 and the subsequent estimates wore prepared 
on the basis of the above plot to plot enumeration and 
local information obtained every year through the 
staff deputed for this work The figures for Bihar 
include the crop from Nepal which finds its way to the 
Indian market through Bihar The figures were taken 
from the Final Jute Firecasl 
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nnHE question of reform anil ro organization of eilu 
* cation in this country is now before Iho Govern 
ment and the nation The nport of tho University 
Education Commission, 1948 49, is under consideration 
of the Government of India, committees for secondar\ 
basic and adult education have been at work in tht 
different provinces, and tho sitting up of a Secondary 
Education Committee on an all India basis is in < ontem 
plation This all out effort at solving the prolW of 
education for our nationals is a happv augury for 
the future 

It is proposed in this article to stress the n fssitj 
of reform in the timings of our school and collie ri n 
siona, and of the imperative need of a careful pi nning 
for readjusting tho working temiH and the vacatimiR 
m any academic year so that study may bo carried 
on continuously without distraction or frequent inter 
ruption by short holidays This may appear to bo 
a comparatively minor matter and has thus almost 
esoaped the attention of our educationists and eduea 
tors And yet it is an obvious truth that the efficienc\ 
of teaching depends upon our ability to provide tht 
maximum number of working days interspersed 
with well planned holidays 

In some parts of the country tho school and tollegc 
sossions arc different In West Bengal, for example 
tl \e schoo l year 19 from January to December, whih 
theooflego session is from June tp JMay The result 
is that though the duration ofTIm*college course there 
is supposed to be six years, a student gets his Master's 
Degree at least fl years 9 months after he finishes his 
10 years’ sohool bourse in December There is thus 
a wastago of 9 months to l year at the student’s prime 
of life This is more or less true of other universities 
aa well 

Under the present system in the same province, a 
university examination is taken after 2 years’ study 
between June and May In actual practice, June is 
taken up by the university in publishing the results 
of the previous examination, and July in registering 
admissions, and the ooUege tfork begins in August It 


then proceeds till thi Collcgi Test is taken m the second 
week of December next year Kegulvr classes thus 
cease to bo held by the middle of Decomlier though 
the university examination conies off in February/ 
March next A course suppose il to be of 2 3 ears really 
extends over I 6 J months at the most inclusive of 
holidays, vacations and examination period The 
conditions may lie somewhat better 111 other jirovinccs, 
but tho overall picture is more or less similar 

The period of study referred "to above is again 
interrupted by different holidays, which differ from 
one university to another There is usuallv a Ion* 
summer vacation of about 8 wexks duration,—which 
was initiated by the British who found the season to 
be, too hot for work in tho plains and which is now 
regarded to be of as great a necessity for ourselves os 
it was for our rulers It is al-o to ho noted that wbilo 
4 to 5 weeks summer vacation is thought to bo ado- 
quato for schools nothing loss than 8 weeks recess 
will cool off the heated brains of our collegians and 
thur teachers 

There is again a largo number of othei hohcUvs 
rangmg from one day to on® month or more These 
are mostly of religious origin —Hindu, Muslim Chris 
tian, Jam and Bueldhist Wo liavo the bunda^s, tho 
Christmas holielavs of about 12 daj s and the Easter 
holidays of 4 davs on account ot the Chustians, a 
number of holidays for Muslim festivals (—and a com 
panson of such holidays now prevailing with those 
given some 10 years back, will show how the 
number of such holidays has miTeased considerably 
m colleges), and quite a number of holidays for Hindu 
festivals, at least one of which extends over 4 to 0 weeks 
As Mr Kapur wrote in a special issue of Edvcation 
in 1941 on ‘Holidays & Timings They are 
remnants of a tune when life was a long holiday and 
there was little struggle for existence Tho Hindus 
And Musalmans do not lose their religion by opening 
their shops on most of these holidays, even those who 
are employed m Banks, Post office s, and tho Treasury 
retain their religion for tho fewer holidays they got ’ 
In fket, the students as well as their teachers* 
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excepting a microscopic few have hardly anything to 
do on these religious holidays and mostly idle away 
their time 

The list is not complete We must have holidays 
both on the 1st of January as also on the New Year a 
Day according to the local calendar We must have 
a holiday on the Banks half yearly closing day altough 
schools are found to function on that day Numerous 
holidays are granted on account of birthdays or death 
anniversaries of eminent personages (—and the number 
of such holidays is increasing to an alarming extent—) 
tho visits to the institutions of important persons 
and sometimes when people connected with tho uni 
versity get some honour or distinction In big cities 
the students take their own holidays when they orga 
nizo a demonstration against some grievance real or 
fanoied t g when the Principal takes any disciplinary 
action against some students may be in some other 
institution or the university refuses to entertain the 
students application for postponing the date of an 
examination Of late even the college teachers have 
begun to cease work as a record of protest against 
their treatment by the Government the educational 
authorities and the nation 

To all these must be added quite a largo number 
of working days taken for the conduct of university 
examinations in a college centre when the work of the 
non examinees has to be interrupted in many colleges 
In fact wo havo found that tlie number of working 
days excluding examination period in the Indian uni 
versifies is generally not more than 120 to 130 per 
year and in somo years it dropped down to as low as 
ldO days and a student gots barely 180 to 200 working 
days during his 2 years course 

There might have been some justification for all 
those holidays if they had been planned on some eduoa 
tional principle and so timed as to ensure relaxation 
from intellectual effort just when it could be considered 
healthy But many of the religious holidays being 
of lunar origin they oscillate through a period of 35 
days Tho confusion causod by those wandering hob 
days may best be illustrated by the Autumnal holidays 
in West Bengal This is timed by the Durga Puja 
the date of which varies from September 23 to October 
21 so that the Autumnal holiday starts m some years 
from September 16 and m others as lato as October 14 
The same holds for the Dewali holidays in WeBtem 
India Panoal in South India and Onam in Travan 
core This is very inconvenient for teaching 

The >cnnditiona. m schools .are .somewhat better 
in respect of holidays referred to above But the 
timing of Annual Examinations in schools calls for 
some comment This examination used to be held in 
sohools so as to end on the eve of the Christmas hoh 
days and the results were announced on the re opening 
of the Bohool on January 2 next year All schools now 
follow the practice recommended by the Department 
of Eduoation—and the annual examinations for all 
classes (exoept the Test for the Matriculation) are over 
by tho end of November Promotion lists are notified 
before the Xmas recess On reopening in January, 


a few days are taken up by the Admission Tests for 
new entrants In many girls sohools tins is followed 
by rehearsals and preparations for the Prize Day 
There is thus no work for 6 to 7 weeks in schools 
Lot us now institute a comparison between tho 
systems in tho U 8 A and the U K and those in the 
different Indian universities in respect of working days 
l niverathes in TJ K Thes e itenerally work 
thr ee term s —October to Decem ber January 'to March 
andAjjriLto J uno X mas and b aster Holidays average 
a month each in most universities and 6 weeks each 
at Oxford Cambridge and Durham There are no other 
holidays casual holidays are few perhaps averaging 

3 dnya a year 

At Oxford there arc 8 weeks in each term with 

4 days each week The total number of working 
da^ per jear is thus 132 (8x3 5J) 

At Cambridge the first two terms are slightly 
longer and tho third shorter and tho total number 
of working clays is 151 

In othor universities there are 10 working weeks 
each of 5 da\ s per term bo that the number of work 
mg dayB is 150 At Durham 156 working days are 
provided 

The nfusion created b\ tho wandering nature 
of the Lasttr has been removed l>\ including the whole 
period between the extrim dates n which the Faster 
Monday ma\ fall within the b ister holidays 

Oxford and (am bridge 1 uve no examinations in 
the first two terms while other universities hold short 
terminal examinations for 2 to 3 da\s In all 
universities 12 working dajs in the third term are 
taken up by examinations 

(Universities in the L V A —America being a secular 
democratic country 1 as not recognised any established 
religion and has thus discarded all religious holidays 
excepting the Christmas The only other national 
holidays are the Thanksgiving w hich is for 1 to 5 days 
and Y\ ashington s birthdav 

The studies in American universities are orgamral 
m two patterns the semester basis and the quarter 
basis the semester basis being tho ono more in vogue 
The working on the semester basis can be best illustrated 
by a reference to the programme of the University of 
Michigan for one year 

1st semester —September 20 to December 10 and 
January 3 to Feb 5 the Christmas holidays extend 
from Dec 18 to January 2 there being only one other 
day s holiday for Thanksgiving on Nov 25 (See 
Appendix) 

2nd semester —Feb 7 to June 11 
Students may offer examinations at the end of any 
of these two semesters so that if he fails to qualify 
at one semester he lose3 only six months The exami 
nation periods m the year under review were—Jan 17 
to 28 in the first semester and May 28 to June 9 in the 
second semester The total number of working days 
exluding Sundays, holidays and examinations was 
91+88=179 
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The University Education Commission (India 
1648 49 ) reports that the number of working days 
besides examination days at some of the American 
universities during the session 1048 40 were as follows 

Harvard 172 working days 

Pennsylvania 174 working days 

Michigan 182 working days 

Johns Hopkin 188 working days 

v/Venderbilt 216 working days 

Conclusion It is clear that under the system as 
now prevails in Indian universities our students work 
much less than the American or even British students 
and the standards attaint d are bound to be much 
lower On grounds of national efficiency this must 
be rectified and tho number of working da^s must be 
increased to 170 to 180 cxclusitc of examination 
da\s To this end \vc recommend thnt 

(а) As India is now a secular democratic State 
all religious lit lidaya exu pt the most important ones 
should be altogether abolishi d 

(б) Holidays of longer duration which it may uot 
la possible to abolish should not be allowed to wander 
but ought to be stabilised by including within the 
vacation the whole period during which the festival 
maj oscillate Thus the Autumnal hcliday in West 
Bengal should include th« whole period bet icon Septem 
her 21 to October II 

(c) I he vear sho ild bt divided into 1 well cl* 
lined terms and the student allowed to take his exann 
nation at tin end of tin third term the oompart 
mental examination it am being held at tli 
end of the first term I his will end all troubles eon 
sequent upon tht uncertainties regarding tho dates of 
the examination and or compurtmental examination 

(d) 1 hi numbei of oth< r holida>s in a ycai 
including all casual holidavs and denominational hob 
days should not be allows 1 to exceed 10 clays 

It is difficult for us to prescribe a uniform system 
applicable throughout lnlia and wt would request 
each university to work out a system of its ow n on the 
principles recommended above For the State of Wist 
Bengal we tentatively suggest tho follow mg orgamza 
tion of sessional work (school term being from January 
to December students being sent up from the topmost 
class by November 15) — 

1st term Feb 15 to May 15 (Compartmental Exami 

nation—May 20 to dl) 


2nd term July 1 to Sept 20 (Autumn holiday Sept 21 
to Oct 31) 

3rd term Nov 1 to Deo 15 and January 7 to 31 
(Examinations between Dec 20 to 31) 

APPENDIX 

Unxvbrsity of Michigan 
CALENDAR 1948 49 
First Semester 

1948 

September 1 Wednesday T ast date for application for 
admission 

September 18 18 Wednesday Saturday Registration. 
September 20 Monday First semester classes begin 
September 24 Friday Qualifying language examination 
for the doctorate 

October 2 Saturday Last day for adding oourses or for 
dropping courses without record 
O tober 9 Saturday Diploma applications due 
November 13 Saturday I ast day for dropping oourses 
November 28 Thursday Thanksg ving day a holiday 
November 29 Monday Doctoral dissertations due Appli 
cations for fellowships and scholarships available 
December 17 Friday ( hristmas rocess begins 

1949 

) anuary 3 Monday Last date for application for admission. 
Tanuary 3 Monday (morning) Clauses resume 
Tanuary 17 28 Monday Friday Examination period 
February 2 8 Wednesday Saturday Registration for second 
semester 

F i tir iary 8 Saturday First semester ends 
Second Skmi MTKll 

February 7 Mon lay Second semester classes begins 
Febrmry 11 Friday Qualifyii g language examination 
for the doctorate 

February 18 Tuesday Last day for return if fellowship 
and scholarship applications 

Fibruary 19 Saturday Last day for ad ling courses or 

for dn pping courses without record 
February 8 Saturday Dlpoma application duo. 

April 1 Friday I ast day for trapping courses 
\prd 1 Friday Spring recess Logins 
April 11 Monday Classes resume 
April 18 Monday Do toral dissertations luo 
May 28 June 9 Saturday Thursday Examination period 
1 une 11 Saturday Commencement 

Si mmer Session 
1949 

(Bpe< tal course fi r part time students) 

Juno lfl 18 Thursday Saturday Registration 
Tune 20 Monday Summer session begins 
July 4 Monday Independence Day a holiday 
July 29 Friday Six week courses end m summer session 
August 12 Friday Fight week courses end in summer 
session 
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ROAD PLANNING FOR WEST BENGAL* 

T MITRA 

l HISr ENGINEER WOHKtj AND BUILDINGS DEPARTMENT, W K8T BENGAL 


DO AD communications in Bengal aero never really 
“^existent ns such on any appreciable scale This will 
be appreciated from the fact that the total length of 
the roads m undivided Bengal was broken up into 226 
independent isolated systems having no inter connec 
tion through metalled roads The breaks between the 
adjacent systems were caused either by wide stretches 
of country with no metalled roads or by unbridged 
rivers or streams Rapid growth of railway system 
also indirectly impeded proper development of roads 
owing to the operation of the principle that was univor 
sally accepted in those days that in order to avoid 
competition between the two systems of transport 
roads should not be parallel to tho railways The 
Second World War however, helped the whole ques 
tion to be seen in its true perspective and tho principle 
was discarded It is now recognized that road, trans 
port is much better suited than railways for short 
haul traffic upto about 100 miles In this connection 
let me quote from ail article in the January issue of 
Transport Communications monthly review — 

Tho inherent cirtuo of road transport is firstly its flexi 
hility and secondly its lower < apital commitments The 
flexibility of road transport arises out of its ability to effect 
deliveries from door to door and its being able to operate along 
tolerably good roods wherever available 

The motor vohi le does not need nnv costly fixed track 
to bo laid down beforehand Its speed and manoeuvrability 
enables it to produce a rapid tumovor Along a single lane 
route the Operation of a sufficient number of motor vehicles 
cun deliver tho goods to un extent many times wlial railways 
along a similar length of track can do This feature enablos 
motor vehu les to transport perishable and damageable goods 
expeditiously and without the risk of loss snd damage which 
arise during the course of bundling at the railway termini 

The implications of capital commitments are equally in 
favour of motor transport Fuir motorable roods cost only 
a fraction of an equal length of railway track and similarly 
capital mvestment on a motor vehicle is much less than that 
on u locomotive or wagon The smaller capital cost implies 
greater opportunities 11 march with tho tunes and discard out 
mealed oquipniont 

In 1934 Mr A J King Superintending Engineer, 
was appointed to undertake an over all province wide 
planning suivcv and to submit a comprehensive report 
about the road requirements of the country (undivided 
Bengal) These reports in several volumes, were 
submitted in 1938, with a comprehensive scheme lor 
a, complete system cf improved roads for undivided 
Bengal 1 hose reports are so thorough and complete 
that they are still serving as the framework on which 
the road communication sjstom of the State ol West 
Bengal, though so truncated, is being based 

In 1929 tho Central Government earmarked 
a portion of the revenues collected from duties lm 
pc sod on petrol sales, for road constructions and created 
a Central Road Fund 

♦Adapted from the Pnwiclential Address at the Annual 
Meeting of the Institution of Engineers (India), Bengal Centre, 
held on February 10, 1900 


From yearly allocations from this fund, which 
wore extremely limited, a few vital road links 
were improved m this Province m the fourth decade 
of this century Then World War II mtervoned 
thereby causing almost total suspension of road acti¬ 
vities, oxoept on those required for transport of war 
supplies Towards the end of this war, the Provincial 
Government started studying and planning for road 
constructions on a much larger Beale than had hitherto 
been contemplated The policy of avoiding rail road 
competitions was, as stated above, at that time changed 
into that of rail road co ordination, as a result of expen 
encc gained from war timo transportations Detailed 
surveys were undertaken on many of the important 
arterial roads and feeder roads, on lines approved in 
the All India Chief Engineers’ Conference held at Nag 
pur m 1943, popularly known as ‘ Nagpur Plan’ 
But before actual works could bo started on the scale 
envisaged at first political changes occurred resulting 
in the division of the Province into two 

After the partition the railway system was greatly 
disrupted owing to the main Calcutta Siligun line fal 
ling in Pakistan The navigation sjstems havo also 
been considerably disturbed The areas near the now 
borders which were fed by roads leading to Pakistan 
were cut off and now roads wore required to be aligned 
to give these areas the benefit of the railway system 
within West Bengal Apart from the necessity of 
effecting many changes of trunk routes or main routes 
tho (state was also confronted with a big and immediate 
problem in regard to subsidiary road svstem m border 
areas in order to re orient the traffic and trade towards 
practically opposite channels m Indian Union 

Immediately after tho partition the Department 
took up the matter of drawing up afresh a 20 year plan 
in consultation with District Development Committees 
This plan was completed in 1948 and it provides 
for the construction and re construction of nearly 
13,235 miles of roads out of which 5 849 miles would 
be village roads and 7 386 miles would be of higher 
categories Roughly the scheme would cost nearly 
Rs 147 crores the high cost being due to high embank¬ 
ments generally required, poor quality of soil for rood 
building purposes, scarcity of local materials suitable 
for road constructions and large numbor of major 
bridges required in the road system This plan would, 
however, require modification from time to time, accord 
mg to tho trend of growth of economio life of the oountry 
side The plan should, therefore, be regarded only 
as a target to be aimed at and would materialize with 
the growth of industries, agriculture, cottage indus 
tries and above all upto tho oxtent of availability of 
funds 

The first instalment of the road plan whioh was 
considered to bo of immediate necessity has been taken 
up for execution as a 5 year programme This 
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programme envisages construction of a number of roads 
of all categories, emphasis being given to those roads 
which would form the mam arterial system These 
are the national and provincial highways and district 
roads near the borders whirh though secondary m 
classification are considered as equally important 
A few village roads also find place m the programme 

Soon after the partition actual construction 
commenced initially on a small scale but with gradual 
increase in volume as timo wont on Farly in HI4H 
it was decided to establish practically a new and sepa 
rate organization exclusively to undertake construe 
tion works on a substantially large scale all over the 
Province, as envisaged in the first 5 year plan Vt 
the moment this new organization has more or less 
been established and most of the preliminary or pr< 
paratory works such as detailed surveys land atqimi 
turns and collection of materials in advance have pro 
greased fairly well Unfortunately just now when 
we are ready and are capable of cairying out a substan 
tial volume of works financial difficulties have arisen ra 
ther unexpectedly It has now become n< ccssarv to «ut 
down even our current programme rather sc v ere l> 
As an engineer I very much deploro this enforce l 
reduction of road programme at a time when people 
become extremely rou 1 conscious and petitions from 
public demanding improvements of roads oven out 
side our programme are coming in almost daily 

I should now liko to say a few words regarding 
road communication system proposed in the first 
5 yoar plan and partly includes! in the present programi ic 
of construction Generally it is proposed that tl i« 
communication system should bo such as to allov 
proper functioning of several arterial routes running 
north to south as well as from east to west so that all 
parts of tho Province would be served by motor vcluc cs 
The main trunk roads are now classed as National 
and Provincial Highways according to their usefulness 
for inter provincial or inter district conimuiuc at ions 
Financially tho maintenance as well as tho new cons 
tractions required m connection with the national 
highway routes are tho responsibilities of the Govern 
ment of India whereas the provincial highways nrc 
entirely tho responsibility of the Provincial Govern 
ment Tho areas between the trunk roads are to b 
served by such subsidiary roads which are termed as 
Major District Roads All these categories of roads 
will gradually be improved into all weather standard 
fully bridged paved and drained Other small feeders 
which are essentially fair weather roads would l>o 
classed as “Other District Roads ’ or Village Roads 
according to their usefulness to a large number of vil 
lages or to a smaller number These latter roads will 
be mainly earth roads, which would have stabilized 
surfaces eventually The bridges on such roads will 
also be of a semi permanent nature which would !m 
gradually re constructed as and when necessary 

The State is now divided into tliree practically 
separate areas The Northern Himalayan region is 
a completely separate afisa, connected to the Capital 
by the mam Calcutta—Siligun line which now lies m 


Pakistan The alternative railway route via Sakngali 
and Mnmhan Ghats and Katihar Jn presents numerous 
difficulties and bottlenecks which it is hoped will bo 
gradually overcome as a result of tho emergency mea 
sures now being taken by the Go\ omment of India 
The central part comprising the two districts of Malda 
and West Dmajport has a common boundary with the 
southern part by a strip of nearly 20 miles across the 
Ganga So far there is neither an all weather road 
nor a railway line directly connecting tho central area 
to the southern districts The extreme easterly point 
Iialurghat which 13 the hiodquatcrs of West Dmajpore 
district is nearly 03 miles from lildanga RS nearest 
point on the E I Railway system and is 60 miles from 
the nearest Station Kalmgnngc on OT Railway 

The northern region has a fairly good road system 
existing within its borders but the < stablishment of 
an arterial route to connect this area to tho rest of the 
Province is the most important mod here The Bibar 
Assam route which is N H 31 passes through this 
region from West to East A section of this has been 
newly constructed from Bihar border towards Siliguri 
to replace the section which fell in Pakistan Among 
other roads m the programme is lalpaigun Siliguri 
provincial highway yyfnrh has been taken for improve 
ment 

In the tentral region all navigable rivers such as 
Muhanadi Tangon otc join Ganga and as result 
transportation bv boats has bocomc impossible lhero 
arc proposals for the construction if railway lines 
joining Malda section of 0 T Ra lway with Balurghat 
by a branch line joining Raigungt on the Katihar 
Parbatipur line But there is no knowing when tho 
railways would hi in a position to taki up this 
programme actually But even such lines Kwill 
not solvo all transportation problt ms as tl e bottle 
neck of the ferry crossing at Sakrigali Ghat and of con 
gcstions at Katihar y\ill probably remain lor some 
time to conn Moreover thi distance from Malda 
to any point in south Bengal is increase 1 by about 
125 milts by such rail routes hor direct comnium 
cation from Malda a bridge over th Ganga is neccsarv 
but that possibility lannot bo taken as jractnal 
politics m the present state of affairs in \ uw of the huge 
cost involved 

An arterial road designated as N H !4 and connect 
ing Dhulian R S on tho right bank of the Ganga w ith 
Malda and Gazol has just bet n apj roved for construe 
tion by tho Union Government 1 his scheme provides 
for establishment of a power ferry from Dhulian to tho 
opposite bank at Khejunaghat and will thus open 
up direct communication with Malda District It is 
also proposed that this route should continue towards 
Raigunge on OT Railway and tl en proceed to some 
point in Bihar eventually leading via Kishngunge 
to Siliguri From Gazol the construction of a prv incial 
highway to Balurghat is already in hand and this work 
has been given the highest priority A branch road 
from this road will connect Kaliagunge R R andlthis 
also has been given a verj high priority All tneae 
roads when ready for traffic will make available a rail- 
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cum road all weather connection between Caloatta 
and this area However in the southern districts 
of this Province there is no road connection at present 
between Calcutta and Dhulian R S and as such no 
through traffic is now possible to Maldah and northern 
areas The mwly des gnated road N H 34 mentioned 
above will whin constructed join Burdwan on the 
Grand Lrunk Road with Dhulian R8 via Morgram 
R 8 on Nalhati Anmgunge line and Raghunathgunge 
in Murshidabad This project has to lie financed hy 
the Government of India and there is bound to be some 
delay in the construction of this good length pf road 
which would have to cross wide rivers such as the 
Ajov and Mayurakshi lo sene the present needs 
an alternative route is being developed as a provincial 
highway This route starts from Cali utta and is of all 
weather standard up to Knshnanagar Here there 
is an unbridged gap on account of Jalangi river which 
is to he crossed by ferries The next section between 
Knshnanagar and Bcrhamporc is being improved 
under the present programme to un all wc ather standard 
From Berhamport this road follows existing roads 
via Jiagunge Bhagawangola and 1 algola upto Kaghu 
nathgunge situated on the proposed NH !4 This 
latter section has also been taken over for improvement 
Thus in course of next 2 or 1 \tars it might be possible 
to ply loaded trucks between Maldah and Calcutta 
m all weather 

All sect ons of roads mentioned alum coming 
under category of N H and P H are vitally necessary 
for establishment f road communication between 
three areas of this State provided the length within 
the Bibar boundary is ulso completed simultaneously 
Besides these then arc a few rouds leading to the bor 
dors of Pakistan which are of equal importance for 
reasons explained such as 

(i) Btnamporc to Jaluugi—Murshidabad 
district 

(ti) Plassev to Beta i 1 
(in) Knsnanagar Karunpur > Nadia district 
Hikarpur J 

(tv) Bongaon to Badge and > 

Bovra I n 

(0 Basirhat Hasnaba I j 24 Parganas 
Hingalgungc * 

Improve nit nts on these roads arc already in pro 
gross under priorities scheme 

Besides tht above the importance of other existing 
roads and ferries and construction of new roads to 
open up new areas for purposes of economic develop 
ments and rehabilitations cannot be ignored and tne 
5 year plan programme includes several such alignments 
for construction and improvement T may mention 
here a few sue It road alignments 

(1) Diamond Harbour to Kakdwip—to give road 
connection to the Sundarbans 

(2) Samthia on the Loop line to Berhampore 

(3) Contai Road Station to Conat and Digha 

(4) Raid \ aba ti—Taraketwar Champodanga 


(5) Howrah to Ulubena leading to Kulaghat and 
Midnapore 

In the first 5 year plan national and provincial 
highways to be conotructed will total more than 675 
miles major distr ct roads over 1200 miles and other 
district and village roads over 300 milos Construe 
tion ct a dozon major bridges are also contemplated 
The total cost of this scheme calculated at present 
market rates is approximately 28 5 crorcs on account 
ot the Provincial Government Programme of cons 
truction ot national highways of course depends upon 
funds to be allotted by the Government ot India 

While the main highways and district roads will 
be providod for through traffic to cities and markets 
feeder roads are required to servo villages It wdl of 
oourse not be possible to conBtrui t all weather metal 
roads to every village from Provincial funds Hence 
alignments have to be so chosen that with minimum 
miloages improved it will be possible to serve maximum 
number of villages and people This will also require 
as basiB an economic study of the areaB whire feeder 
roadi are proposed to be provided But once arterial 
roads completed more and more village roads can 
be taken up for consideration 

In the frami work of the road system proposed to 
bt developed according to the first 5 year plan 
there aie many existing roads which are mam 
tamed by District Boards These arc Ixing takm ovir 
for improvement and maintenance as provini lalocd 
road Many such reads scheduled tor improvement 
have no side lands and it is most unfortunate that houses 
have been built up along carragowavs thus making 
these roadf dangerous to any fast traffic In such cases 
either road side structures and lands have to lie ac 
quired or it will be necresarv to prev de nemsary diver 
sions u more open areas The abandoned cectior of 
a road has to remain under the Di trict Beards or 
Local authorities for maintenance as before Such 
diversions of routes even in very long lengths will lie 
necessary for almost all national and provincial 
highways to be improved 

This Provinoe is a land of rivers and ferry services 
have been a source of inconvenience and a bar to the 
the growth of highways traffic These femes are gene 
rally leased out to contractors w ho are responsible for 
providing boats and for management It is now under 
* consideration as to how this unsatisfactory system can 
be imprbvod It is hoped that management of the 
femes falling on the roads taken ovor under Govern 
ment control will also be transferred to this Depart 
ment 11 might then be possible to improve approaches 
and provide boats of adequate capacity so as to take 
across fully loaded trucks and oars Where necessary 
power crafts will bo operated to shorten time taken 
for the crossing 

As already mentioned the first 5 year plan is being 
severely cut down to meet present economic difficulties 
However to expedite construction and to overcome 
bottlenecks existing with regard to supplies transpor 
tation and labour to some extent a fair number of 



March, 1050 


CINCHONA FINDS A NKW HOMF 


m 


water-craft#, mechanical equipments etc have been 
procured Employment of machineries for earth 
moving for road works is a new innovation at least 
m this State and is proposed to be taken up here on 
an experimental basis It is believed that if these heavy 
maohmnes can be properly organized and operated 
cost of earth works can be substantially reduced 
For road works we have to depend mostly on imported 
labour which is limited in extont and is expensive 
in relation to their capacities But the extent of media 
nization also depends on the establishment of an tih 
eient organisation to maintain the machinery 

Specifications for roads will follow the standards 
laid down by tho Indian Roads Congress The metal 
crust of tho roads will provide for single traffic line 
(12 It wide generally) for the present Tho composi 
tion of tho hard crust will depend on the anticipated 
traffic 

A beginning is also being made with regard to plan 
ning new surveys such os survey of populations agri 
cultural and industrial activities etc in various re 
gions of the State Such surveys obviously will take 
a long time but when completed will give a wealth of 
information and a correct estimate of eventual require 
ments of roads 111 tho Province 

We are really just at the beginning and 1 do not 


know how much can be realized m the near future 
But I feel certain that if raonoy and supplies ore made 
available, wo can do much more Unfortunately when 
ever there is financial stringency financing of roads 
becomes the first target for retrenchment It is not 
generally realized that construction of fair motorable 
roads is not a financial liability As a matte r of fact 
except during 1944 and 1943 the yearly expenditure on 
roads in the 14 years from 19 53 to 1940 was much 
less than the total revenue from motor vehicles The 
revenue (for the whole ot India) during these years was 
14,276 48 lakhs and the exj endituro 11 284 89 lakhs 
t e , a contribution of nearly 50 crore was made to the 
Exchequer by tho Motor Transport Tt is dear 
therefore that it an inadequate rond system with its 
existing breaks and bottle necks can contribute so 
much an adequate road system without such breaks 
and disabilities can contribute very much more in 
tho shape of direct revenue w ithout taking into account 
other indirect benefits contributing to the happiness and 
prosperity ef the people In this connection may L 
quote the wise words of Mr llios H Macdonald who, 
for more than two deeadis has been the head of the 
Bureau < f Public Item Is m ISA 

A emntry puya for its ron In whether 
it has them or not nnrt it iw a more 
if it does not have th in 
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ClXTY five species of Cinchona, all indigenous 
^solely to South America are ever green trees which 
m tho w lid state usually grow singly and reach a height 
of about one hundred feet They occur on the slope t 
of the Andes, Columbia Ecuador, Peru and Bolivia 
at an altitude of 4000 7000 ft The natural distnbu 
tion of the more important species is as follows 

In Columbia grow r s mainly C lanctfolia Mutis 
in Ecuador, C offictnalts L , in Peru, C officmalvt L 
C avcctrubra Pavon and C mtcratUha Ruiz and Pavon 
and in Bolivia C Cahsaya Weddell and C Ledgertana 
Moons 

The Governments of these countries levied a dutv 
on the bark collected and. exported For nearly two 
hundrod years supplies of the hark were obtained from 
the forest of Loxa on the border of Ecuador and Peru, 
by felling tho trees and stripping off the bark No 
trees were planted in placos of the trees destroyed and 
to meet the demand, tho area of the collection was 
extended, with the result that a shortage developed 
until the middle of the nineteenth century^ and eulti 
vation of Cmohona became imperative 

During this period tho British and the Dutch 
Governments were the largest buyers of Cinchona 
barks and of Cmohona fqjmfuge prepared from them 
In Bengal alone, not to speak of other tropical parts of 


India a quantity of two thousand pounds or more 
of quinine sulphate was required in a year 

Tablk 1 

The quantity o* Qi inis* Si i i mate si ppitku to thk 

art K AC DEPOTS l I KINO THK MIDI TE OK THK 

XlNETKhNTII « KNTl B\ 

Ye«r Qunntitj iii lb» 

1867 1081 

1868 2117 

I860 >068 

1870 1160 

1871 101)6 

1872 1700 

1873 2606 

1874 1524 

187(1 3017 

In view of the scarcity of the drug and increase in 
price, both tho Dutch and British Governments thought 
seriously over tho cultivation of Cinchona plants in 
their own territory As earlv us 1835, Royle, the 
then Superintendent of the Botanic Garden, Saharanpur 
suggested to the Government of India to introduce 
Cinchona on the Khasia and Nilgin Hills but those 
who were in authority did not pay much attention 
to his proposal Twelve yoars later Royle put up the 
proposal again and after six years reminded pf it and 
in 1856 repeated the same proposal once again He 
was supported by Grant, the Apothecary General to the 
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East India Company and Faloonor the Supermten 
dent of the Botanic Garden Sibpur who brought 
similar proposals in 1850 and 1852 Falconer went 
further to suggest that a plant huntor should be sent 
to the mountains of South America for collecting a 
stock of young Cinchona plants and seeds of all good 
spocies Falconer s sucoossor pressed the point again 
in 1855 The Dutch were a little more up and doing 
and the Dutch Ministry sent m 18 j 2 their plant collector 
Hasskarl to South America who camo back with a 
large number of seedlings of Cinchona which when 
grown w ere foun l to bo not of much value for the pro 
duction of {liininc 

Ihe British Government arranged as late as I 808 
to send Markham for this expedition A few seeds t f 
C CahsaQa wero obtained in the moan time by Royle 
from Heddi 11 a surgeon who accompanied a French 
expedition to South America I heso seeds were 
brought to Sibpur where thev failed to germinate 
Samples cf seeds which wore sent to Kew and Edinburgh 
germinated and six seedlings wero sent to Darjeeling 
in 1853 of win h threi arrive 1 alive and died soon 
after 

Markham had a knowlelge of Spanish as will as 
of the dialect of tho people of a district whore good 
species of Cinchona grew He knew the pieplo and 
the country and he organised his expo litions w hich 
began their work iarl\ in 1850 Ho collects l about 
five hundred plants of tl e valuable spent h C Cahsuya 
from the lambopota valley of tho Andes tho climate 
of which is moist for it rains heavily there for about 
five months in a voar C succirubra was collected 
from the Rid Bark f rests and seeds wore brought 
to India by post and tl e plants were sent to the Nil 
giri Hills in 1861 

With d ic i msi leration to the habitat of ( mchona 
plants it was settled that Cinchona cultivation should 
be tried in the Isilgin Hills and a plot of fifty acres 
was prepared for the fint Cinchona experiments in 
India Tho Calisaya \ lants unfortunately arrived m a 
dying state an 1 not ono of them struck root The sue 
ctrubra plants and six ( ahmya plants which had been 
raised at in Kew 1862 reached India in good condition 
As regards the clioico of site Markham thought the Nil 
gin Hills to bo 1 igbly suituble Ho did not visit any 
part of the Himalayas or Khasia Hills whiih were 
suggested long ago by Roylo an! Falconer The 
Sikkim rango of the Himalayas appeared to bi of suit 
able climate for growing Cinchona Tn 1861 Andorson 
the Superintendent of tho Botanic Garden Sibpur 
reoeived some Cinchona weds from Sir W J Hooker 
He produced about thirty plants from them He was 
sent to Java to acquaint hnnsolf with tho Dutch mode 
of cultivation and to bring to India the plants which the 
Dutch Government offered us He brought with him 
about four hundrod plants and a quantity of Beods of 
C pahudtana On bis way he brought to Sibpur 
about two hundred plants of C succirubra from the 
Nilgina Some of the Java plants diod in Sibpur and 
about throe hundred plants which survived were 
brought to Darjeeling m March 1802 Anderson thought 


that the Cinchona plants would need plenty of rains 
and oold weather and selected a spot near the top of 
Senohal a height of 9000 ft where on the first day of 
June 1862 about two hundred plants were placed and 
to the great joy of the experimenter they thrived very 
well for about five months but December weather 
was too severe for them and Anderson thought it wise 
to remove them to Lebong a place warmer than Senohal 
and at an altitudo of 6000 ft On the first of April of 
the year following the entiro stock of Cinchona plants 
were removed to Rungbee valley twelve miles from 
Darjeeling town on the south east slope of Senohal 
rango at an elevation of 4500 ft for permanent 
plantation Fresh stocks of C succirubra C Calisaya 
and C officinalis obtained from the Nilgiri wero 
planted there 

Those were pre railway days and there wero ob 
vioiis transport difficulties the climato of Darjeeling 
was much more vigorous than it is now Anderson 
faced unforeseen difficulties He could not got suitable 
land nearer than twelve miles from Darjeeling town 
and to reach this spot an almost impenetrable forest 
had to bo passed through requiring every step to bo 
cloared of the thick under growth Ho hoped that the 
permanent propagating houses the gardeners house 
and huts for the porters would be finished in three 
montlis Instead of which it soon appeared that until 
a bridlL path light miles long could bo finished the 
building lould not oven be started and that two years 
appeared to be the shortest time in which they could be 
ready Ho could not get temporary buildings except 
barracks on the windy and cold crest of Senchal 
Flower pots wore unknown at Darjeeling and so they 
had to bo obtained from Calcutta b von white river 
sand w as not available a< cordingly a maund of sand 
had to bo brought from tho Botanic Garden Sibpur 
During then parcels from (alcutta never reached 
Darjeeling in loss than six weeks Tho nursery at 
Lebong was abandoned in April 1865 one was opened 
at Rungeroong and in June 1864 about five hundrod 
plants were cultivated in the Rungbee valley 

Rungbee became tho head quarters of the culti 
vation and a search was made for a suitable elevation 
and place for tho plantation Ono patch of land was 
selected at an altitude of 5 321 ft others at 5000 
3332 and 2556 ft and towards the end of tho yoar 
1865 an experimental station was formed in the 
Toesta valley at an elevation of only 1000 ft By 
1886 about six thousand plants wore put m the Rungbee 
plantation and the total stock amounted to about 
179000 Ihe Nilgin plantation went much ahead of 
it w'lth about a million and a half of plants of all ages 
of which 40000 were m permanent plantation 

It was found that C Cahaaya thrived very well 
in Darjeeling By tho 1st of April 1875 a oonsidera- 
able number of 354000 trees of the said species were 
in the plantation t succirubra was found to be 
hardier and could bo propagated much more easily 
Of the species brought first to Darjeeling C pahudiana 
proved worthless and its cultivation was subsequently 
abandoned The total expenditure from the beginning 
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of the cultivation m 1862 till 1874 was Rs 6 40 243 as 
against the total income of Rs 7 058 mostly by selling 
plants, and till 1874 the plantation was practically 
not exploited for revenue 

Tablh II 

jmcomh amd Exfemditure tw Rh or Lin hona cultivation 
IM DaBJBKUNG FOB THE FIRST THIKTKBN YEAR* 

Year Income I xpenditure 


1862 9455 

1863 10421 

1864 10090 

1866 69061 

1866 48904 

1861 1068 61601 

1868 641 75906 

I860 166 64542 

1810 54510 

1811 1484 60021 

1812 2320 50796 

1873 2387 55620 

1874 59942 


Total Rs 7958 Rs 640243 

The following Tables III and IV shows different 
places m India where Cinchona cultivation wore 
attempted and the optimum conditions for growing 
Cinchona Of these areas Bengal and Madras have the 
cultivation upto the present times 

Tabus III 

PLACES WHBKK C INS HONA Cl LTIVATION WKKB ATTEMPT! J 

Madras The Wynaad district N \\ Prov ncew Hah at up ir 
Dehru Dun 
Mussone 
Garfcwal 
Kumaon 
Kaneekhet 
Urkulli 
Kangra Vallej 
Burma Bogalav Hills 
Mcrgui 

Bombay Mahabaleswar 
Ceylon 

Table rv 

Optimum conditions for growing Cinchona 

1 Cool climate 

2 Temperature 40° to a maximum 80" 

3 Rainfall 100 to 130 inches 

4 Altitude of the plantation 4000 ft and lower 

5 Good drainage 

8 A steep vegetable loam with a good subsoil 

By 1898 the plantation at Rungbee valley extended 
to Mungpoo In 1888 arrangements were made to 
manufacture quinine over 300 tbs were made that 
yew Table V shows that the output of quinine 
gradually increased m recent years together with the 
net annual income of the Cinchona factory in Bengal 
As the demand for quinine increased a new plantation 
was begun in 1900 at Mungpoo east of Teesta Valley 

In India the cultivation of Cinchona has been m 
fluenoed by two factors the difficulty of growing C 


8 Canara 
Gan jam 
Coorg 

Nulla Mully Hills 
Travanoore 
Pulney Hills 
TinnevUy Hills 
Miovaroy Hills 
Nilgiri Hills 


Khasia Hills 


Ledgenana under local conditions and the demand 
for mixed alkaloids of the bark rather than quinine 
alone Usually the plants are grown from seeds and the 
seedlings when about six months old are planted out 
from nurseries Until the fourth j ear there is little bark 

Table V 

Anni aj production of Qi enink and net income of the 
( INCIIONa factory in Bknoal 

Year Quantity Income 

(in lbs) (mKs) 

1936 20839 652723 

1917 14019 831818 

1938 16525 941616 

1619 16025 895020 

1940 18922 1301945 

and the alkaloid content is low Grafting methods 
are also used plants are selected from the nurseries 
and grafted on the old stock In Darjeeling C Tjedger* 
ana supplies the bulk of the crop but m the less 
favourable situation Ledger Hybrid {Ledger*.vna x 
Hucarubra) is grown because although tie quinine 
content is loss it produces a more robust tree Small 
quantities of bark are also obtained from C mcctrubra 
I edgerwna v officinal** hybrid and the so called C 
robusta Howard C robucta is not a definite species of 
Cinchona It is a hybrid between officinal** x «uccirubra 
or may be as some say between officinal** x Caltsaya 
It grows luxuriantly within a wide range of eleva¬ 
tion and temperature 


Table VI 

Percentage of the main alkaloid constituents of 
Cinchona barks 


Total Quinine Cmohoinduio Qutudine Cincho 
alkaloid nine 

C Ledgenana 5-14 3-13 2 5 0 5 1 6 

Jjtdgenana 

«t ectrubra 6-12 3- 9 3 0 1 5 

C *ncc*rvbra 4 5-8 5 


- 8 5 


6 5 


1 0 


Although the net profit of the Bengal plantation 
alone shows quite a tempting figure yet comparing 
figures of production in India and Java we are compelled 
to admit that starting about the same time and with 
practically the same opportunity m both countries 
Java now produces well ovor 90 p c of the world s 
supply of Cinchona bark and India only about 4 p o 
The quantity of Cinchona produced m India represents 
only about one third of the amount actually eonsumed 
under present condition in India itsolf Tho position 
therefore, is that India the only Cinchona producing 
country of consequent* other than Java makes no 
attempt to supply even the needs of her own and 
looks to Java for help It appears that in India the 
lowest amount of quinine which will have any effect 

S i her malaria problem will be about 970000 lbs 
estimate is based upon a consumption of only 
20 grains per head per annum 


S 
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THE CONCEPT OF ENGINEERING NEUROLOGY 

S K GHASWALA 

BOMBAY 


A MONO the various established fields of engineering 
** science the most fruitful areas of development are 
those which fall into no man’s land These boundary 
regions mainly remain unexplored owing to the fact that 
theie are few investigators who combine in themselves 
the training of a number of sciences such as for instance 
medicine, engineering and mathematics, and who can 
deal with solution of complex differential equations 
with the same ease as the evaluation of functional 
disorders of the human mind At present there is one 
borderline science which has been taken up for investi 
gation vtz the science of control and communication 
in the entire fields of biology and engineering Out 
standing amongst the investigators of this field is Dr 
Norbert Wiener, Professor of Mathematics at the Mass 
Inst of Techn, USA, and one of the w orld’s top ranking 
mathematicians Educated at the Universities of 
Cambridge, Harvard, Columbia, and Gottingen, Dr 
Wiener, m addition to being a mathematical analyst, 
is a brilliant linguist, philosopher and literary scholar 
With a thoroughly consolidated mathematical back 
ground Wemer has stepped into the field of biology 
to study the working of the human nervous system 
and to connect it with the working of computing mecha 
nisms, for it has been amply demonstrated that their 
exists common elements both in the functioning of 
automatic mathematical and engmeerng machines and 
the nervous systems of living organisms In order 
to signify this new scienoo, in a compact form, Wiener, 
in collaboration with his colleagues, especially Dr 
Afturo Kosenblueth of the Institute National de 
Cardiologia of Mexico and formerly of the Harvard 
Medical School decided to com the word Cybernetics’, 
to designate the entire field of control and communia 
tion theory both in living organisms and m engineering 
mechanisms This word is taken from the Greek 
“kybemetes ’ (xv—ficpvv t^S) moaning “steers¬ 

man,” It may interest the student of philology 
to know that from the Greek word through the Latin 
corruption “gubemator” came the term “governor”, 
which has been used to designate a certain type 
of control mechanism This was in fact originally 
described by that great English scientist, James Clerk 
Maxwell 1 m 1868 in a brilliant paper which is today 
looked upon as the forerunner of the feed back mecha- 
mism principles The justification of the importance 
of this vast field of engineering neurology on the map 
of communication engineering is evident from the fact 
that after over ten years’ work, Dr Wiener has now 
published a book on Cybernetics—which as far as the 
writer is aware is one of the very few texts to be written 
on this subject* Those interested m physical sciences 
may well stretch back their memories to some three 
decades when Sir D’Arcy W Thomson* first published 
his monumental work on the relationship between 
physioal and mathematical aspects of growth and form, 
in plants and animals, and showed that the form of 
any portion of dead or living matter can m all cases be 


ascribed to the engineering conception of the action of 
force In as much as that work fell within the general 
field of biomathematics, the work of Wemer on cyber 
netics falls m biomechanics in whioh the feed back and 
oscillation mechanism of the computing machines is 
linked up intimately with the physiology of living 
matter and its nervous Bystem 

Gknkkal Concept op Cybernetics 

The study of cybernetics appears to have very 
wide potentialities as its applications may range from 
the design of control mechanisms for artificial limbs 
to the almost complete mechanisation of industry 
In addition to this it forms a method of probing into the 
working of the human brain through the development 
and construction of complex mathematical machines 
The first industrial revolution brought about the deva¬ 
luation of the human arm by the competition of machi 
nery The present technological revolution is similiar 
ly going to devalue the human brain m its more routine 
decisions and work 

In communication engineering unlike power engine 
ermg the main emphasis is not on economy of energy 
but on tho accurate reproduction of a signal Tins 
may either be for opening a door by means of photo 
cels, or to point the muzzle of a gun in the direction 
in which a radar beams picks up an airplane or for the 
solution of differential equations 

The engineering of tho human body is looked upon 
by one school of thought as belonging to a branch of 
power engineering, while the other school maintains that 
it forms part of communication and control engineering 
Today it is being realised that the body is very far from 
being a conservative system and that its components 
work with power which is much less limited than on 
ginally comprehended The importance of the physio 
logical application of feed back principle ansmg herein 
is evident in the continuation of life in what is termed 
homeostatic mechanism Thus the neurous, which 
are the atoms of the nervous complex of a body carry 
out their work in practically the same manner as a 
vacuum tube, the relatively small power being supplied 
by the circulation These neurous or nerve cells show 
complicated properties under the influ 3 of electric 
currents, but act as ideal relays under physiological 
actions In fact a nerve can be looked up., as a relay 
with two states of activity vu “firing” an ‘repose’ 
There is first an active phase transmitted r om one 
end of the neuron to the other with a fim speed, 
followed by a refractory period during which a neuron 
is incapable of being physiologically stimulated 
After this refractory phase is over the nerves get inac¬ 
tive, but can be stimulated again into activity In a 
computing machine the mam structure is of a bank 
of relays which either “fires off” or “reposes” corres¬ 
ponding to some such condition of “on” and “off”. 
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not console private motor car and transport vehicle 
owners and industrialists of the country 

Just now molasses has again become surplus in 
India and undoubtedly will continue to be so Fuel 
technologists do not usually get training in high level 
researches in orgamo synthesis therefore to orduiated 
efforts headed by synthetio orgamo chemists seem to 
be reasonable to research for production of motor 
and aviation fuel Amongst possibilities (1) ethyl 
alcohol from molasses and mohua, and (2) products of 
wood distillation from forest wood need careful const 
deration Long term policies have to be thought out and 
wc ied up step by step By organized and planned 
developments molasses may be developed easily os 
a bye product from sugar factories ana mohua mas 
be grown in course of grossly neglected forest regenera 
tion Cost price of ethyl alcohol was about four annas 
per gallon before, and it can be easily brought down 
to that level by normal efforts Having based on the 

E reduction of ethyl aloohol at normal cost experiments 
ave to be varied for example ethylene prod need 
from it may be polymerized and thereafter different 
processes of cracking have to be adopted to get ulti 
mately some molecules as effective as iso octane 

Wasteful methods of wood distillation was done 
in Mysore If however, the entire process is done cor 
reotly, then ingredient^ necessary for production of 
synthetic petrol are all plentifully obtainable from wood 
distillation, quite similarly as those from coal By 
making use of wood tar and a suitable catalj st it is 
reasonable to expect usual hvdrogention of carbon atom 
from wood or charooal Ford Motor Company of Ameri 
ca get about 20 peroent by weight of inflammable gas 
at no additional cost This gas is quite rich m methane 
and its production is expected to increase by suitable 
variation of technique of wood distillation Our 
whole country is full of unlimited forest area though 
grossly neglected. Bye products of wood distillation 
may be converted with advantage into motor and avia 
tion fuel 


Research laboratories in organic chemistry may 
now think on similar lines as pbovo and formulate 
probable avenues of commercial success leaving 
aloof fuel technologists to reproduce hyrogenation 
of coal for defenoe purposes irrespective of cost of 
production and normal trade competition It is quite 
serious that owners of private cars and transport 
vehicles and industrialists need not expect any relief 
from Indian ooal under the planned arrangement for 
production^ ^Pofl'from coal, from economic aspects 

f* 0 * J N Rakhhtt 

Calcutta 14 I960 

oil - j 
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SEARCH FOR NEW ANTIBIOTIC PRODUCING 
FUNGI FOR CONTROLLING PATHOGENIC 
ORGANISMS 

The recent discovery of a large number of antibio 
tic substances from the metabolic products of micro 
organisms tendB to support the view that it is quite 
possiblo to search for newer typoB of antibiotic-produc 
ing organisms from their natural habitat Extensive 
work on this line has been earned out in U S A and 
Groat Britain and an enormous array of literature have 
accumulated dunng the last decade These have been 
reviewed by Duemhng tt al l Waksman* Benedict and 
Langlykke* and Bailey and Cavallito 4 Already there 
arc more than hundred different compounds isolated 
from micro organisms and there is sufficient evidence 
to believe that a great many others can be obtained, 
if the organisms are studied in greater detail There 
are vanous methods of approach to this problem and 
the method suggested by Waksman* has been followed 
in the present investigation^ 

Cultures of fungi were isolated from vanouB sources, 
i»«z soil compost and vegetable waste by plating with 
Waksman s acid agar medium The isolates were 
grown m subculture and were subjected to rapid screen 
ing tests as suggested by Kapcr rX al* and a primary 
selection of the positive antibiotic producing strains 
was made Of "540 isolated fungi 139 were found to be 
capablo of producing inhibitory substances These 
arc mostly species of PemetUtum or Aspergillus and a 
few strains of Fungi Imperfectt The activity of 20 
better antibiotic producing strains are reported in the 
present communication 

Tabljb I 


Diameter of inhibitu n rones (mm ) of test organisms 
Cultures Stapk aureus t coli V cholera* Kb typkoea 


F, (10) 
F, (20) 

V, (43) 
IF, (64) 
FX, (03) 
F«~(04) 

FX, (04) 
F (60) 
FX (08) 
F,(09) 

F,(70) 
F, (71) 
F,(71) 

FY, (71) 
F,(82) 
FX, (82) 
F,(83) 


Chloride 
(1 500) 


28 

30 

10 

20 

12 

23 


30 


20 0 0 

30 30 30 

17 0 10 

20 0 17 

10 0 17 

18 12 6 14 

14 0 17 

13 15 17 

13 13 13 

0 0 0 

10 0 21 5 

0 0 0 

10 0 0 

0 0 0 

9 5 0 0 

10 0 0 

0 0 0 

0 0 0 

0 0 0 

11 0 9 9 

22 20 22 


22 20 24 


The cultures were grown in modified Czapek Dox 
solution with 0 2% malt extract for 10 days at 24°C 
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acnmc* and ottlitjre 


The culture fluids were assayed according to the agar- 
cup method using 4 test organisms —Staph aureus, 
E colt, V choUrae and hb typhom and the results ore 
given in Table I 

The sdei ted test organisms were all human patho¬ 
gens, of which only Staph, aureus is Oram positive and 
the remaining three arc Oram negative It will be seen 
from the table that the antibiotic producing organisms 
used m the above experiment, show a wide specificity 
in their antagonistic activities It is remarkable that 
Vibrio choleme is the least sensitive amongst all the test 
organisms as m this case the inhibition zone was observed 
only m 5 instances Eb typhosa and E colt were mhi 
ted in 10 and 14 cases respectively while Staph aureus 
was inhibited in every case 

One strain of Pemnlltum (No 136) was found to 
be effective equally against Gram positive and Oram 
negative test organisms, and the zones of inhibition 
produced here wero highest amongst all the active cul 
tures employed in this experiment Arrangements are 
now in progress to test tne toxic effect of the purified 
preparation of the active substances m experimental 
animals and a detailed investigation on the method of 
improvement of production of the antibiotic agents 
will be reported in future 

8 K Mukhkbjbb 
S Kin 
P N Nandi 

Section of Microbiology, 

Bose Institute 
Calcutta 19 6 1950 

1 Odomling W W el nl Ann Sew York Acad Set 48, SI 228, 
19411 
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SUNSPOT ACTIVITY AND COSMIC RAY 
DISTURBANCES 

It was reported in Nature 1 that “a big group of 
sunspot brought into view by the sun’s rotation on the 
14th February will cross out of sight on Feb 27 In 
Northern latitude 11°, the centre of the complex group 
oroased the meridian on February 20 2 U T This 
group will probably have not been exceeded in size 
since 1947 (the peak year of the present 11 years suns¬ 
pot cycle) when the outstanding group had an area 
nearly double the present Judging from the size 
alone the present group is likely to be associated with 
geomagnetic and ionospheric disturbances” 

The results of cosmic ray intensity measurements 
during the period February 17, to March 2, I960, 

carried out m the premises of Bose Institute, Calcutta 
by one of us (/ L C) is a continuation of the investi- 
gations reported earlier by Chakraborty and Chattenee 
on cosmio ray intensity measurements by means of a 
pressure ionization chamber The apparatus used is 
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the same as described in the latter communication* and 
the results are given in Curve I, one of us (P K 8 C ) 
while engaged in an investigation on the nature of 
secondary radiation produced by cosmio rays m different 
thickness of lead, noticed on 28 2 50 an increase by 
almost one hundred per cent in the frequency of coin 
cidences m a counter telescope placed under 10 eras 
of lead The curve representing the vanation m fre 
quency of coincidences with time on 28 2 50 is given 
m Curve II The counts were taken for one hour in¬ 
tervals 

In table I appended herewith we have collected 
together all data available for the present on (*) the 
number of sunspots visible on different dates at Kodai 
kanal and the position on the Bun’s disc of the large 
group of sunspots as reported *in Nature 1 , (»») Bolar flare 
observed at different places, (m) radio fade out observed 
by A I R in Delhi, (tv) magnetic storm as recorded at 
Kodaikanal and (t>) vanation in cosmic ray intensity 
as recorded at the Bose Institute, Calcutta It may be 
mentioned that the pressure ionization chamber was 
installed in an air conditioned room on the roof of 
the main building of the Bose Institute and the com 
udenee counter arrangement was housed in a hut- in 
the garden at a distance of over 100 yds from the 
, former 



The principal points of interest elucidated from 
Table I are discussed below 

(») The relative number of sunBpots which were 
observed at Kodaikanal increased from 74 on 13th 
Feb to 110 on 14th, the date on whioh the large group 
of sunspots mentioned in Nature appeared on the sur¬ 
face of the sun’s diso, on the 15th the number increased 
to 139 which coincided with a complete radio fade out 
observed at Delhi between 1155tol2 55 hrs 1ST 
On the 15th a slight disturbed magnetic storm was also 
observed at Kodaikanal (*») On the 17th a solar flare 
of intensity 2 was observed at Kodiakanal between 
02 10 to 02 44 hrs 1ST In curve I, there is an indi¬ 
cation of diminution m cosmic ray intensity with a 
minimum of about 1 82% at 16 hrs 1ST There was 
however, no magnetic storm , the Kodaikanal report 
states calm from 16th to 18th Feb and on the 19th it 
was slightly disturbed (w) According to Nature the 
centre of the complex group of spots crossed the meri¬ 
dian on Feb, 20 2 U T, in our record there is a sudden 
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They «• actuated by tome oentral mechanism which 
directly work* them or their action, held up, until 
all the relays have gone through their steps 

SbBVOMECHANISM Pbinciplks 

In a manually controlled transmission it is necos 
sary to observe the output and input and adjust the 
control bo that the actual output is kept as near as 
possible to the desired output A mechanism which 
automatically feeds back a signal from the output 
and maintains this difference as small as possible is 
termed a servomechanism 4 

Servomechanisms may be optical electrical mecha 
meal hydraulic pneumatic or a combination of these 
all of which have three main aspects These are (i) 
stability depending on the power amplification from 
the source of energy (»*) transient response t e its 
response to the applied signal and (m) steady 
state error »« the error subsisting an indefinitely 
long time after the application of a signal Many 
instances today arise in engineering where these 
feed back principles are effectively used Thus the 
ordinary thermostat which regulates the tempera 
ture of a building or a theatre is an example of 
negative temperature stabilising feed back Similarly 
the governor of a steam engine is a velocity stabilizing 
feed back while position stabilizing servomechanisms 
are found in steering engines of a ship m which the ac 
tuation is obtained from the angular difference in 
the positions of the wheel and of tho rudder 

Aeoording to Wiener* human voluntary activity 
is of this nature Thus the movement of muscles 1 
not always willed in fact which muscles are to be moved 
to accomplish a certain task is not always known 
Our motion is regulated by some measure of the amount 
by which it has not yet been accomplished Considering 
a ease of say lifting a piece of article the fingers of tho 
human body with their largo number of joints go into 
play Beoause tho output is an additive vectorial 
combination of the outputs of all tho joints of th fingers 
a single feed back system cannot stabilize a complex 
additive mechanism Thus the feed back by which 
we regulate the performance of the task through the 
observation of the amount by which it is not yet accom 
plished needs the support of other feed back systems 
These are termed postural feed books and are associa 
ted with the general maintenance of tone of the entire 
muscular system These postural feed backs are more 
or less akin to the mechanisms employed in the com 
pUting mMhinM 

Computing Machines 

Computing machines like slide rules and the ones 
nsed m banks and offioes for addition subtraction 
multiplication and division are oommon to many 
More complicated than these are the differential ana 
lvseirs originally oonoeived by Leibniz* later revived by 
Lord Kolvin* and finally put into their refined form 
by Both in 1931 at the Mass Inst of Technology 7 
Among other such computers mention may be made if 


tho BJectno Analog Computer at the Cal. Inst of 
Technology USA used for evaluating earth quake 
stresses tor structures of any degree of freedom* the 
electronic digital computer operated at tho Ballistics 
Research Lab Mary land USA* for aerodynamxo 
problems like the flow in compressible boundary layers 
and for computations of supersonic flow field and other 
similar types now in use at Cambridge Manchester, 
Oslo and Leningrad A typical electronic computer 
is Bhown in Fig 1 These machines which are usually 



Fig 1 Selective Sequence Electromo Calculator—built 
by the International Business Machines Corporation, 
USA (Se Am 11/48 49) 


electrically operated carry out tho computations of 
complex differential equations within a very short 
time In order to give exact solutions a set of compli 
cated relay arrangements and servomechanisms are 
incorporated in these analysers These machines are 
not just mechanical gadgets moving to and fro like a 
looomotive or an automobile but possess memory 
in the sense that they preserve the results of past opera 
tions for use in the future They are thus similar in 
their working to the human brain not only m their 
physical structure but in the instructions and data 
feed into them and the additional information stored 
and gained during all the operations 10 The point 
of difference is that a differential analyser s nton le 1 
for many successive runs with a mmimim ref runce 
to each other and that it can bo cleared between s ic i 
runs whereas the human bran never clears o t ts 
past records This fact has led Wiener to postulate 
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tbe importance of thu subject in psyohopathology 
and psychiatrics 1 He asserts that the distinction 
between functional and organic disorders can be more 
dearly interpreted from a consideration of computing 
machines In fact mental disorders are fundamental 
ly diseases of memory of the circulating information 
kept by the brain in the active state and of the long 
time permeability of synapses Similarly disorders 
in an analyser arise from the tooth of a gear wheel 
slipping off or by an electrical arrangement going 
into a circular process with no apparent way of stopping 
it These defects can be remedied oither by restarting 
the machino after clearing it of all the past information 
or sending very large electric impulses or at worst 
disconnecting the part and using the machme without 
that component or replacing it if possible The 
more malignant disorders are however treated as in 
a computing machine either by shocks or by surgical 
operations generally termed prefontal lobotomy 

In addition to the mental disorders caused by 
physical injury the overloading of routes in the brain 
also produce such effects These functional limitations 
correspond to the common engineering limitations as 
well Thus the dimensions of a building are limited 
by the bearing capacity of the soil the length of bridges 
by their own dead weight and the telephone system 
by the central telephone capacity It is very likely 
that man with the best developed mental and nervous 
system of all animals is facing one of those limitations 


of nature wherein the highly specialised organs like the 
brain may have reached a level of declining efficiency 
tending towards extinction Whatever be the prog 
nosis this field of study into the realms of oornmum 
cation and control in both biology and engineering 
offer a very fertile and stimulating ground for research 
and investigation by engineers mathematicians and 
physiologists The science of cybernetics can best 
be described in the words of Sir D Arcy Thomson as 
a field which few have entered and no man explored 
—a field of study which will have a serious repercussion 
on the challenging forces of human civilisation by de¬ 
valuating the human brain and rendering medicore 
hope sapiens more parasites in this drifting world 
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A PRELIMINARY ACCOUNT OF A GEOGRAPHICAL EXPEDITION 
TO THE CENTRAL HIMALAYAS 

H 1 < HIBBEK 

BAHAMAS HINDU UN1VKRSITY 1 AN A RAH 


•T’HE author of this communication led an expedition 
during late September and the whole of October 
1949 to tbe Central Himalayas and spent five weeks 
m exploring this region from Tehri to Gangntn a dis 
tance of more than 100 miles Valuable and interest 
ing results have been obtained in the various aspects 
of geography and goologj 

The trend of the mountain ranges of the Middle 
and Great Himalayas of this part and the vanrus land 
forms they build have been carefully studied along 
with tbe course of the Bhagirathi (as it is cal'ed local 
from where it takes its source to sb far as Tohn 
s river haB carved out many mterettmg flat terrace*, 
which are today very important from economic and 
human point of view In fact tbe Bhagirathi bad de 
veloped a flat bed in these mountains several times 
but it wal rejuvenated once more to commence vertical 
oorrasion and now flows through such deep canyons 
that it ULUOiTVisible in places while standing on the 
edge of these gorges This series of flat terraces with 
their Alluvial soils have provided valuable agricultural 


lands which of course support a good part of the local 
population Consequents upon this rejuvenation the 
river.has carved out beautmil incised meanders which 
are V shaped l T shaped inverted U shaped etc 
Near Dharali about 13 miles from Gangotn glacial 
lakes occur which indicate the existence of glaciers 
in the post although they have disappeared now 
The climate is again interesting although very 
trying In the. lower valleyB even^ in mid October 
tbe sun wag almost scorching jjiyring midday but in 
tETTugher elevations tbe conditions were reversed 
almost freezing The geology and the struoture are 
again full of interest and the area has been geologically 
mapped from Tehri to Gangotri Thermal springs 
near Gftngnam which may be perhaps radioactive 
ha ve"al so been studied 

The soils derived from the decay of these rooks 
provide the terraced fields at different elevations the 
scope for cultivation and the crops grown vary with 
the altitude The plant and animal succession from 
Tehri a little over 2 000 ft to above Gangotn, at 
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elevations of 10,000 ft and more hoe boon observed 
It has been possible to do toning in plant animal 
ogricalturol and human geography for the first time 

The various types of human settlements -were also 
the subject of study and their location has been investi 
gated The elevations to which these permanent and 
seasonal settlements extend have also been recorded 
There lfuftP important Tibetan colony at Hared about 
16 pules below TfangotrT and the people spend their 
summer there bur migrate during winter to loner 
regions with their flocks of sheep and goats These 
animals with some Tibetan ponies also provide the 
transport for their wool and salt which they bring 
from Tibet and barter for rice or sell in the 1 ndiun 
territory Thus thore is an important Indo Tibetan 
trade which is carried on by these people called Jadlis 
There is a woollen manufacturing industry at 
Harsil which is carried on during summer season 
The high mountain pastures of this area at elevations 
of 12 000 14 000 ft above the si a are again interesting 
where the mountain people take their cattle goats 
and sheep for grazing in summer With the advent 
of winter they migrate back to the lower regions e\en 
as far as to the Terai grasslands of Hishi Kesh 

It may be note l that Harsil and the neighbour 
hood comprise an apple pear and walnut producing 
region and this is the only redeeming trait of this other 
wise very inhospitable rogiou where flour apparenth 
a mixture of various 11 reals is sold at Rs 1/8 per 
seer Some of these orchards were however washed 
away -by inundation of th« Jullundur stream few 
years ago Both wheat and rice have to be imported 
above Bhatwan Potatoes which represent the soli 
vegetable of the region are cheap from Suki to Dharali 
The military geography of this frontier region has also 
been studied 

With regard to communications there is a bus s< r 
vice to lobri which they proposo to extend to Dharasu 


a distance of another 28 miles but at the time of the 
author s visit several of the bridges had been breached 
or had yet to be constructed In places the path had 
been cut m hard rock with overhanging ledges and is 
very narrow indeed But tho most difficult port was 
where the path had been washed away by landslides 
In such places the mules had to be passed over by 
supporting them from the front and the tail In 
places this makes conditions very trying as the so called 
path not even an apologv for a footpath but much 
less for a mule track overlooks the river several hundred 
feet but not infrequontiv a thousand feet below 

The last Post but not Telegraph Office is at Ut 
tarkaehi 66 miles from Gangotn The Telegraph Office 
is at Tehn another 44 miles distant 

The expedition is a record for light travelling 
The whole of the author s kit was carried by a single 
muli He lived on the country where the local supplies 
excepting ata and potatoes are next to nothing 
The entiri time was spent m maribing up ami down 
without anv break and sometimes a tamp was reached 
at night where no food could be looked for want of 
firewood 

It may also be noted that the author received 
no financial assistance from any quarter It is indeed 
surprising that ivin with our Independence and our 
own Government trivial financial aid for such work 
is not forthcoming horeign countries including 
Sw itzerland have sent expeditions to the Himalayas 
but in their case full aid of the Government the learned 
societies and the public miluding philanthropists 
was placod ut their disposal 

There is a considerable pious wish for research 
work in the country but how could the pious wishes 
in carried out without the provision of even meagre 
or trifling financial help It is familiar that profee 
sore especially those of India are never monied people 
and it is practically impossible to cope with the 
expenses of such journeys 
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r f*HE reoent announcement of the possibility 
* of a bomb said to be many times more effective 
than the atom*bcmb using uranium (236) or plutonium 
(239) by the American press following shortly on an 
announcement that the Russians also possess the atom 
bomb has been received with mixed feelings The 
ghastly prospect of an atomic armament race is now 
a reality The development*, of medern nuclear physics 
has been spectacular in the extreme and the tremendous 
amount of effort that has been going into nuolear phy 
aios baa been yielding, neh though not always desir 
able, harvest It- behoves us to examine this latest 
development carefully to determine as far at present 
reports, and the past scientific literature on the yubject 


porrait the extent and the possibilities of the sugges¬ 
ted methods of obtaining an extremely destructive 
explosive and its probable effects 

Historically speaking even before fission was die 
covered physicists and astrophysicists have speculated 
on the origin of the enormous energies of the stare 
through billions of years No chemical energy can 
possibly give energies of the order that a star gives 
out for so many million years and that withe ut apparent 
change m the stars mass or structure With the dis 
covery of various nuclear reactions and the observa¬ 
tion that manv of these reactions yield extremely 
large quantities of energy many million times more 
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than chemical reaction*, physicists started speculating 
on the possibility of nuclear reactions as tbe source 
of stellar energy These speculations proved extremely 
fruitful Gamow was able to show that at the calcu¬ 
lated temperatures of the interior of the stars the thermal 
energy of the atoms constituting the stellar core were of 
such magnitude as to enable nuclear reactions of certain 
types to take place In fact Gamow was able to show 
that if the interior temperature of the sun was assumed 
to be somewhat greater than a million degrees centi¬ 
grade, enough nuclear reactions of certain types could 
take place to explain tho output of solar energy for 
billions of years The corresponding loss of the mass 
of the star as these nuclear reactions proceed, will be 
given by Einstein a relationship between mass and 
energy E=mo* The loss of moss during the whole 
life time of the star works out to be a few percents of 
the total mass of star This looks so reasonable that 
most physicists and astronomers accepted the idea 
that the origin of stellar energy is due to nuclear reac 
tions taking place in the core of the star The fast 
particles necessary to produce nuclear reactions are 
produced by the high temperatures in the stellar interior, 
and the production of energy in turn helps to keep 
the stellar interior hot enough to produce further 
reactions The extraordinary success of this idea is 
due to the very exact calculation of temperatures 
possible by this theory and its extremely good agree 
ment with the calculation of stellar interior tempera 
tures from the mass luminosity and the surface tern 
perature cf the stars 

Before going further into the condition of stellar 
interiors let us look into the fundamental structure of 
the nucleus consisting of a number of protons and 
neutrons which is denoted by 7 ,M A , where A is the mass 
number, Z is tho numbor of protons and (A—Z) the 
number of neutrons in the nucleus and M the mass 
of tho nucleus Z is also the atomic number The 
masses of different nuclei are expressed with respect 
to oxygen (A-10 Z—8) mass, M—16 000,000 For 
any nuoleus the mass is expected to bt equal to the 
masses of the protons and neutrons But it is found 
to be alwavs a bit loss The reason is that during 
the formation of the nucleus some energy is evolved 
This binding energy E, as it is called, is given by the 
difference in mass expressed in energy so that u the 
nucleons or the nuclear particles have to be separated 
from one another the nucleus has got to be supplied 
■with this binding energy The average binding energy 
per nucleon is ® and is generally expressed in electron 
volte (I e v =1 689x10 11 ergs) The masses of 
most nuolei are very accurately known and the rela¬ 
tion between the average binding energy ^and mass 
A can be seen from fig 1 (Evans) It will be interesting 
tc notice that E/A is markedly smaller m lighter nuclei 
Henee if by nuclear transformation ruclei of lower A can 
be changed into nuclei of higher A, energy will be libera 
ted. The marked variation of E/A in lighter nuclei 
also shews a prospect of possible source iff nuclear 
energy by nuclear transformation Lastly the binding 


energy per nucleon difference between the heavy and 
medium weight neuclei is about 1 Mev per nucleon, 
showing an ^eld of about 200 Mev for uranium fltsion 



Thus the possible reactions for production of nuclear 
energy can be divided into four groups, 

(A) Building up of nuclei from nucleons and 
energy release 

2 1 H 1 +2 3 n 1 -> 1 He 4 -f28Mev [or 7 Mev/nucleon] 

(B) Exciting changes in lighter nuclei by nuclear 
transformation and release of energy 

jHe’+jH 1 —► t He 4 -f/?’+25 Mev [or 8 Mev/nuoleonJ 

1 Li T -f,H J -*2 1 He 4 +(l to 17)Mev [or 2 Mev/nuoleon] 

(C) Building up of nuclei of higher atomic number 
from light nuclei by nuclear transformation and release 
of energy—the carbon nitrogen cycle 

(D) Fission of heavy nuclei into two or more 
medium weight nuclei and energy release 

« X 1W -f « X 114 +2n+ 200 Mev [1 Mev/ 
nucleon] 

Reaction A has not been considered practicable 
because it is a many body reaction The reactions ‘B’ 
and ‘C’ has been common after the invention of accelt 
raters like the cyclotron Nuclei of different elements 
are bombarded by nucleons like the proton or deuter¬ 
ium or by the helium nuclei accelerated to several 
million electron volt energies But the total energy 
release in these cases are never very large as the den 
sities of the bombarding ion beamB are of the order of 
10 14 gm/cm 3 for a beam current of 1 m A per cm* The 
method D is very ofiective in respect of producing 
energy The release per fission is of the order of 200 
mev Moreover in neutron induced fission more 
neutrons oome out as put of fission product# which, 
under favourable condition, can again induce fission, 
thus giving rise to what is known at the ohms reaction 
This fact has been utilised in the making of the atom 
bomb, the details of which have been discussed m many 
volumes The release of energy is very high In one 
gramme of uranium there are 25X20 31 atoms and with 
200 mev of energy associated per atom, the energy 
release will be 8x 10” ergs, per gramme or 2X10’ kilo 
calorie per gm To get this amount of energy, we 
have to bum newly 2} tons of coal. 
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The atom bomb, or rather, the fission bomb thus 
yields somewhat less than 1 mev per mass unit and is 
limited by the fact that the bomb explodes on reaching a 
critical sue and it is not very practicable to use amounts 
of plutonium or actinouramum very much greater than 
the critical sice, which may be estimated to be some¬ 
where between 5 and 30 kgm with a diameter of about 
14 cm The fact that there are other nuclear reactions 
which yield energies as great as or greater than 1 mev per 
unit maaa and that materials of these re> etions, hydrogen 
deuterium and lithium are fairly common and very much 
cheaper and easily available than plutonium or uranium 
236 led to investigations relating to the possibilit\ 
of using these reactions The fact that these reactions 
occur in stars, and in the laboratory has made it easy to 
determine under what condition these reactions could 
be made to ocour m a large scale Let us examine the 
conditions under which these thermonuclear reactions 
occur in stars before we deal with conditions under 
which they may be made to occur here If we tako the 
sun as a convenient example we notice that the sun 
hag a surface temperature of about 6000°C, a surface 
density of about 10 14 gm/c c and a surface pressure of 
al, out j-jjq atmospheric pressure It may be deduced that 
the temperatures of the interior of the sun at ^ R dis 
tanoe from centre and at the centre are given as shown 
m diagram 2 At these high temperatures the thermal 



velocities of the atoms may be calculated from classical 
kmetic theory of gases We give below the velocity dis 
tribution curve of Maxwell plotted for 10® K° with the 
velocities and energies in electron volt units of Hydro 
gen, Deuterium and Lithium Since the threshold 
of the D D reaction D+D—He s +n+14Mev is at an en 
orgy of about 10 Kev, there will be an energy release of 
3 2 mev per unit mass for about half the collisions, as 
about half (actually, somewhat more) the deuterium 
atoms have the requisite threshold energy of 10 Kev 
to cause an energy yielding nuolear reaction 

The actual energy yield per second, will be thus 
determined not only by the velocities but also from tho 
ebanoe of an energy producing oolliskm This will de 
p and on the number of atqjns per unit volume, that rs 
the pressure and on the ratio of ihe number of e nergy 
producing type of atoms to thdW that wW not yftnd 


any energy on collision If however, we have, instead 
of deuterium, a mixture of hydrogen and lithium, 
their kinetic energy will be the same, but the +,hrefold 
being at about 20 Kev, comparatively few energy 



yielding collisions will take place and a longer time 
will be needed to obtain tho same number of energy 
yielding atomic collisions There will also be tho add! 
tional factor of the decrease due to the fact that only 
Li—H collisions will yield energy and not Li—Li or 
H—H collisions 

Moreover the density of the colliding nucleons will 
be of the order of density of the material in contrast to 
10 14 gm/cm* density of the bombarding ion beams 
After tho making of the atom bomb the raising of 
temperature* to the order of 1()® 0 C no longer remains 
a desperate gambling with digits Equating the 

kinetic energy ^velocity with the fission 

energy release the temperature can be calculated to 
be of the order of 10*°C thus showing that the hydro 
gen bomb is not very far off The temperature of 
the whole mass calculated due to the liberation of 
fission energy will be initially 10 B W C and will decrease 
rapidly from this initial value If the temperature 
remains high during the time necessary for a few 
collisions, a large fraction of the total deuterium will 
be converted into He’+n by the reaction 
D+D - He*+n 

In the gaseous mass the rate of collisions will be 
10 11 per second per deuterium atom assuming that 
in reaching the maximum temperature the gaseous 
mass has expanded between a hundred to a thousand 
fold The rate of energy production is enormously 
fast and half of the deuterium should be able to react 
in about 10 10 seconds, yielding an energy of# 1 x 10 11 
e v or .3 33 x 10“ ergs In more precise language, in 
thertnonu clear reactions the bulk of the transformations 
fond* due to the particles that possess the mean energy 
*4-theft*»I motion, but to much faster particles m the 
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Mar vell distribution for which increased penetration 
effectiveness over compensates the decrease m relative 
number In fig 4(Gamow) the relative number of parti 



cles 


dN 

dF 


and their reaction cross section <t are plotted 


sec ,at T=10*°C it is of the order already estimated 
above 

These are of course highly idealised conditions,, 
but we may now examine the possible thennonuolear 
reactions that will yield high energies at temperatures 
that may be obtained in the explosion of fission type 
bomb These reactions are shown below with the 
threshold energies the equivalent temperature for 
thermonuclear reaction, energy liberated, mean reac 
tion time and rate of energy production This is by no 
means a complete list of thermonuclear reactions as 
some of the most important ones in astrophysics have 
been omitted from this Ust purposely The Carbon 
Cycle which is the set of thermonuclear reactions 
supposedly occurring m all the main sequence stars con 
vertmg carbon and hydrogen to nitrogen and oxygen 
is purposely omitted as they are reactions that have 
slow rates and are essentially important in reactions 
< crurring at a temperature equilibrium 

The temperatures do not signify the minimum at 
which the reaction will proceed but a temperature 
near the region where a large fraction of the particl** 


Reaction* 

n+JT -*Hn* + y 
H* + H -»He« f-y 
D f D n 

I i*+H -» 2Ho 
Be*-f H -» Li* 1 He 


7 1x10* 8 8x10* 10“ 


Hate of energy produc 
lion in kilocalorie* 
per g m sec 
» 9 0X10* 

2 1X10 • 

2 3x10* 
'3x10 
1 0x10* 


as function of energy F The total number of dismte 
gration for an> energy given by <r(E) ( ^can be seen 
to have a maximum at an optimum energj which again 
corresponds to some particular temperature The 

reaction rate can be estimated by integrating <r (E) ^ 
from 0 to <*> The relation between temperature T and 
the energy reloase for the reaction H*+H 1 -+He*+n 
is shown m fig 6 (Gamow) It will be seen that up to 


& 



TV 10* the thermonuclear energy release is cf the order 
of 10~» Cal/g sec At T=10*°C it is 300, at T=^xl0* 
•C it n Sxl0» and at T==10 7 °C it is 3x10** cal/g 


will have velocity greater than the threshold energy 
of the reaction Thus the reaction can proceed at 
muoh lower temperature Once the reaction has star 
ted the energy evolved will increase the temperature 
which again will accelerate the reaction and the process 
will go on till the whole of the matter has reketed 
This iH not unlike a chain reaction although it is not 
a chain reaction as it is usually understood The rate 
of energy production will depend on the number of 
nuclear collisions which again depends on temperature 
as well as on pressure » e the number of nuclei per unit 
volume and on the type of reaction For example 
m the case of D—P reaction one can imagine a homo 
geneous deuterium gas where every collision will be 
between two deuterium atoms and with proper tem 
perature almost all of the total energy release may be 
obtamod in the time of the order taken by a single colli 
sion In such cases almost all tbe energy of the 
reaction is obtainable almost instantaneously In 
a Li 7 —H 1 reaction the changes of energy yielding 
reaction s diminished by the factor that Li 7 —Li 7 and 
H l —H l collisions will not yield energy and thus the 
Li—H reaction will not yeild energy as rapidly even 
under equally favourable circumstances 

We thus see that apart from the D—D reaction, 
D—H H*—H and Li—H are the three most likley 
reaction to be effeotive in yielding a large portion of 
the total energy m a very short time From 
the point of view of constructional convenience hydro¬ 
gen, deuterium and helium (3) suffer from some serious 
defects. They are gases and cannot be packed in tbe 
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small fdhrine of a bomb without some serious difflcui pressure to about 10* atmosphere the temperature oal 
ties Lithium is a solid metal and the hydnde of lithi oohcted comes out to be 100 million degrees centngade 
um LiH is well known as a fairly stable solid which may This is of course exteremely rough but the rise of pre 
be packed in the small volume of a bomb with convem ssure is taken from known discussions on the atom 
enoe The oheioe of a liquid or solid as the initial start bomb explosions (vide Stephen's Nuclear Fission and 
mg substance is necessitated by the additional reason Atomic Energy) It is evident however that the spec 
of extremely rapid transfer of heat to the packing troscopic data on the atom bomb explosions obtained 
subatanoe without loss of matter by expansion of the by U 8 and Russian scientists enable them to obtain 
gases too rapidly, which may decrease the effectiveness actual values of the temperature from such observe 
of the bomb It is important to have the thermenu tions Assuming that the temperature is 10*°C, the D I> 
dear reaction go as rapid as possible, also for the reason reaction is the only important reaetion liberating 
that the energy liberated should counter balance the energy, and an efficiency of 10%, the liberated 
losses due to radiation and rapid expansion of the hot energy of the hydrogen bomb is about 300 
gases to enable utilization of a large part of the nuclear times that of the atom bomb There are however 
energy of the packing substance All this information is many assumptions made m such a rough calculation 
well blown to astrophysicists since Bethc Weizs&cker the important ones are, the actual temperature and the 
and Gamow have correlated the enorgv given out b> pressure of the exploding gases which must be well 
stars to the interior temperatures of stars and the known to those concerned It is however quite justi 
thermonuclear reactions that may take place in the fiable to assume that the total energy yeild in such 
interior due to the high speed atoms bombs as we have discussed may be easily between 

hundred to a thousand times greater than that 
The question now arises as to the pcstihility of of an atom bomb and the total energy yield may 
Obtaining rapid rate of thermonuclear reactions with be kept down to any desired figure by giving 
the means now at hand The atom bomb of plutonium suitable quantities of the packing material However, 
or actinouranium fission causes an extremely high tern since these thermonuclear reactions are not chain 
perature and we can try to estimate the temperature we reactions there is little chance that such reactions will 
may so obtain For purposes of a rough calculation ue ever yield controllable useful power as fission has been 

may take 10 kgm of Plutonium and estimating that at used in a pile Thus the development of the hydrogen 

least 50% of it yields energy by fission, we have a total bomb may be considered to be a completely dos 
energy yield of 2 4 X 10 11 ergs Let us suppose now that tructive weapon which has nc other possible us© except 
the atom bomb has in it about an equal weight of other perhaps as a scientific curiosity There is another 
materials and 10 times its weight of deuterium On point that is very often brought up Is it possible 
explosion the energy is first dissipated into this that a hydrogen bomb exploded may cause the whole 
120 kgm of matter and thence to the surrounding earth to be destroyed* It is not an easy question fo 

medium A oertam amount of the energy is lost due answer A fairly accurate answer to the question may 

to immediate radiation which we may take roughly be that with a single hydrogen bomb of normally ex 
into account from the known radiations accompanying pected size, not enough energy is generated to start 
fission and estimate such lotses at about one fourth wholesale disaster, nor it is possible to start a progres 
of the total energy The balance may be presumed to siVe tbermonuclc ar reaction as the quantities of lithium 
heAt up the mass of matter Because of the large quan and deuterium are very limited on the earth’s surface 
titles of heat and high temperature involved the frac What will happen if a large number of suoh bombs are 
tion of heat going to the latent heats of liquitaction and purposely used to destroc the world is a question that 
evaporation may be neglected Assuming the rise of needs no answer 
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UNIFIED FIELD THEORY what relativists now call space time curvature In 

this inquiry Einstein has pursued a lonely oourse, 
Albert Einstein has been engaged for the last most physicists have taken the apparently more promi 
33 ytan, sinoe he announced his general theory of rtla- sing road of quantum theory Again and again in the 
tmty in 1016, in an effort to develop a "unified field past two decades Einstein and his few companions 
t&Wiy”. The problem is to relate the physical pheno- in the quest for a unified field theory have discovered 
menu in the submicrosoopio world of the atom to those what seemed to be hemeful avenues to a solution, 
in ihe macrosoopie world of universal spaoe-time, only to be stopped by insurmountable flaws in their 
to find a common principle explaining both eteetro reasoning. 

forces and 'gnmtort* 011 * 1 force, or Eiratyn believes that he has finally achieved a 

a 



SCIENCE AND CULTURE 


notation, or at least the most suooesaful solution so 
far In a new edition of his famous work The Meaning 
of Relativity, to be shortly published by the Prince¬ 
ton University Press, Einstein will set forth what some 
of his friends say is the long sought unified field theory 
The scientist himself has given no public hint of any 
Buch extraordinary development, but he is said to have 
told close associates at the Institute for Advanced 
Study that he regards the new theory as his greatest 
achievement 

Einstein's paper explaining this new work will 
appear as a modest 16 page appendix to his republished 
book If it is indeed a statement of a unified field 
theory, and if it can be confirmed by other workers, 
it will be the most important event in theoretical physic# 
in many years 

GERMANIUM HELIUM ALLOYS 
Germanium helium alloys suitable for making 
high grado rectifiers, also methods of making the 
alloys, are covered by a recent patent 

The germanium helium alloys are not alloys as 
the term is generally used, for in this invention ger¬ 
manium metal is impregnated with helium gas The 
combination exhibits electrical properties such as are 
found in metals and m what is known as semi oonduc 
tors The impregnation may be accomplished by 
melting pure germanium and heating to about 1050°C 
m a boat of crucible placed in a suitable furnace The 
molten metal is maintained in an atmosphore of helium 
in the furnace from five to fifteen minutes After 
tjhe germanium and helium are mixed, the melt is allowed 
to cool, and then cut into wafers, ground and etched 
It is ready then to be embodied as the semi conductor 
in a contact type rectifier 

Electrical semi conductors containing germanium 
have been produced which promise to have varied appli¬ 
cations in the fields of radio, radar, and microwaves 
{Journal of Chemical Education, January 1950) 

GERMICIDE EVALUATION 
A new method for evaluating germicides, such as 
iodine, merthiolate, mercurochrome, and the new 
antibiotics, haB been developed at the University of 
California, Los Angeles 

The now teclmique known as the toxicity method 
for the evaluation of germicides, is conoemed with 
the effect of the germicide on the growth of tissue from 
chick hearts of 13 day old embryos as well as on bac¬ 
teria Effect of the germioide on the tissue after 
a 10 minute exposure as compared with its effect on 
bacteria under the same conditions is used to establish 
a toxicity index The index is the ratio of the highest 
dilution of germioide required to kill the chick tissue in 
10 minutes to the highest dilution required to kill 
the bacteria test organism during the same period 
and under identical circumstances This method 
aims to measure the relative effioienoy of germioide 
whioh are to be used for the destruction of 
bacteria in living tissue The 10 minute exposure 
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period is probably the maximun time for effective 
germicidal action on a out surfaoe or mucous membrane 
{Chemical and Engineering Newt, Deoember 26 1940) 

NEW VITAMIN A ASSAY 

Although a Bpectrophotometnc procedure oonBti 
tuting the vitamin A assay is known and used for some 
time, a method has recently been devised for improving 
its specificity as a measure of vitamin A by eliminating 
the interference of substances which absorb light in 
the same ultraviolet range 

The method has been applied in two steps The 
distortion of the adsorption curve is first corrected 
from the true vitamin A curve Buch as may be caused 
by oxidation products and other non vitamin A subs 
tances As a second step correction has been made 
for the displacement in height of the curve caused by 
such irrelevant absorption 

The method of applying the above corrections has 
also been simplified bv combining the slope and height 
corrections into a single equation from which a mono 
gram is prepared This permits direct reading of the 
correction factor The new assay soon to be adopted 
and made official in the U S Pharmacopoeia XIV will 
gam in specificity by correlation with the well known 
colorimetric (antimony trichloride) test In effect 
the new assay will reduce the numerical rating of vita 
min A content of most fish liver oils as compared with 
values previously obtained The extent of this de 
crease will be in the neighbourhood of 10% {Chemical 
and Engineering Newt, December 19, 1949) 

RADIOACTIVE TRACERS IN PLATING PROCESS 
A better understanding of the mechanism of 
electro deposition in chrome plating has resulted from 
recent studies at the National Bureau of Standards, 
Washington, D C, using radioactive tracer techniques 
By tagging either the tnvalent or the hexavalent 
chromium ion in a chromic acid plating bath with 
radioactive chromium 51, it was conclusively shown 
that metallic chromium is deposited out of the bath 
from the hexavalent state rather than from the triva 
lent state, as had previously been suggested 

Chromium 51 is a soft gamma ray emitter with 
a half life of about 26 days Its radioactivity in the 
solutions and deposits was measured by a thin walled 
glass gamma ray counter connected to a scaler Iso¬ 
topic exchange frequently takes place between different 
valence states of a metal Had it occurred in the bureau’s 
investigation to any appreciable extent, it would have 
resulted in the presence of sizable quantities of both 
active tnvalent and active hexavalent chromium 
m the plating bath This would have made it impos 
Bible to draw valid conclusions from the experiment It 
was neoessary flint to determine the extent to whioh 
isotopic exchange takes place between trivalent 
chromium and chromic acid m the plating bath 

A stock solution containing both tnvalent and 
hexavalent inactive chromium ions in fixed propQrtioris 
was divided into two parts To one part, active nexava- 
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lent chromium was added ae obromic acid, to the other, 
active trivalent chromium was added as chromium chlo 
ride These solutions were kept at 50°C for one hour 
and at intervals 5 ml samples were taken from each 
solution The hexavalent and trivalent chromium 
in each sample were separated chemically, and the acti 
vity of each fraction was measured The activities of 
the two fracticns of each sample showed that at thi 
end ot an hour a small portion of the tracer had under 
gone an isotopic exchange, but not enough to interfere 
with the investigation (Chemical and Engineering 
If ewe Deoember, 26, 1940) 

ULTRASONICS IN INDUSTRY 

A new low frequency magnetostriction generator 
which would bo of much use in chemical and metal 
lurgieal operations has been developed at the Mullard 
Electronic Products Ltd 

Generator is proving its value m ultrasonics rt 
tearch, especially in the treatment of extremely fine 
particles and bacteria, but the limitation cf its power 
to 600W precludes its successful use in production 
prooetses The new magnetostriction generator over 
comet this difficulty 

The low frequency ultrasonic gonorator consists 
cf a main unit (a driving oscillator, power amplifier and 
low voltage d c power supply, with monitoring and 
oheek meters) and the transducer unit (a stock of nickel 
laminations wound with acomnon coil for excitation 
and polarisation) The amplifier which provides 
the source of power fer the transducer, delivers a maxi 
mum output of 1KW over a frequency range of 10 kc 
to 26 kc 

The industrial suitability of the equipment 
depends on the design of the magnetostriction trans 
duoer The insulation of this is such that the whole 
unit may be immersed in conductive liquids without 
fear of damage or electrical shock With simple cool 
ing arrangements a loading of about 5 W per sq cm 
can normally be used The three equipments avail 
able now are 1KW, weight 448 lb , 500W, weight 
432 lb , and 250W, weight 364 lb All are 69 in high 
by 20} in wide by 23 in deep The new equipment 
offers scope for work in the metallurgical field in the 
mixing of powdered and molten metals in alloy pro 
duction It may also be used for speeding up the pro 
oess of solidification in molten tm and aluminium 
and for the tinning of aluminium and similar metals 
Emulsification of a number of liquids, and the preci 
citation or dispersion of particles in suspension arc 
further possibilities of ultrasonics (The Chemical 
Age, January 7, I960) 


ADVANTAGES OF JET AIRCRAFT 

Speaking at a meeting under the joint auspices 
of the Aeronautical Society of India and the Council 
of Postgraduate Teaching in Science, Calcutta 
University, Sir Frank Whittle, creator of the first 


gas turbine jet propulsion unit and adviser on jet deve¬ 
lopment to BOAC, said that the chief thing that an 
aeroplane as a moans of transport had to offer was 
speed 

“The jet aeroplane makes possible speeds between 
60 and 100% greater than with piston engmed air 
craft But speed is not the only advantage The 
passenger can rely on increased comfort chiefly because 
of reduced noise and vibration and also becauso the 
greater part of the flight will be at heights far above 
bumpy’ conditions ” 

The jet plane also offered increased safety because 
of simpler engine controls and because absence of vi¬ 
bration reduced crew fatigue and improved radio com 
mumcations The risk of the aircraft bursting into 
flames m the event of a minor crash was also negligi 
ble because the fuel used—aviation kerosene—was 
safer than petrol 

The jet air liner, Sir Frank said was also more 
economical to operate and according to estimates 
the Comet, which has about the same take off weight 
and carries about the same payload as the Constella¬ 
tion, is 20% oheajper m operating costs per capacity 
ton mile Experience in the RAF indicated that tho 
maintenance personnel required for jet engines was 
less than half of that required for piston engines The 
maintenance of the airframe was also likely to bo 
greatly reduced becauso very large proportion of 
defects in conventional types was caused by engine 
vibration 

For short range ojieration a very strong case oould 
be made for jet aeroplanes Though for distances 
of about 200 miles the height at which the plane would 
be such that more fuel would be required than for pis 
ton engined aircraft, the low engine weight would more 
than compensate for this because the increased pay 
load, coupled with high speed, would mean increased 
revenue earning capacity 

“The first jet airliners ’ he added, will come into 
regular use within tho next two years yvhen BOAC 
begin to operate the Comet I believe that other 
airlines will be forood to follow suit rapidly Improve 
ments in meteorological services, landing aids, radio 
communications, airport runways and traffic control 
methods will all tend to increase the advantages of the 
jet aeroplane over the piston-engined plane Moreover 
there are likely to be substantial reductions in aircraft 
drag and improvements in engine performance which 
will contribute to raising the cruising speed -well over 
the present 496 mph of the Comet Y ’ 

Sn C C Biswas, Vice-Chancellor of Calcutta 
University, presided at the lecture Rai Bahadur 
N C Ghosh who welcomed Sir Frank on behalf of 
the Aeronautical Society of India, said he was happy 
to state that the jet pioneer had agreed to become an 
Honorary Fellow of the Society 

PEDIATRIC CONFERENCE 

About 26% of the total deaths in India occurred 
among children between one and five voars of age 



352 


SCIXVOX AXTD CULTTJBR 


Vol. 15, No. e 


and most of (he child mortality was from {mrantibfe 
diseases said Dr B C Boy, Chief Minuter, West 
Bengal, opening the first annual conference of the 
Indian Pediatno Society at Medical College, Calcutta, 
op February 6 last 

Delegates from Ceylon and various parts of India 
attended 

Dr Boy added that pediatrics, or the medical 
science which relates to children and their special 
diseases, had not received the attention it deserved 
from the medical profession in this country This 
was because of the difficulty of diagnosis among chil 
dren and the lack of training among women in bringing 
them up in the right way 

His government, Dr Boy said, had spent about 
Bs 7 crorea out of a total expenditure of Ks 32 crores 
on health, education and other sccial services this year 
An equal amount would be provided m the coming 
year’s budget for social services This however was 
inadequate for the actual need of the country 

Dr K C Chaudhun, President, regretted the lack 
of facilities for ohild care in India There were, ho 
said, only two children’s hospitals in the country— 
Chittaranjan Stshu Sudan in Calcutta and Wadla Child 
dren’s Hospital in Bombay, both founded by private 
endowments 

There were hardly any places where pediatric nurses 
kindergarten teachers or dietecians could be given 
practical training There were not even 100 trained 
pediatricians in the country 

About 40% of the population of India, forming 
a total of 135m, ucre children under 15 years of age 
Out of this, 10m were infants under one year, 42m 
between one and five years and 83m between five and 
16 years For these 135m children 30 pediatricians, 
250,000 nurses and an equal number of teachers, 25,000 
health visitors and other personnel were required 

According to the Bhore Committee report, this 
target would be reached in 1971 But though five 
years bad passed since the Oommttee’s report was 
published, the> had not yet started the training of 
personnel 

S1BPUR ENGINEERING COLLEGE 

An assurance that the Sibpur Engineering College 
will be expanded and more accommodation and tram 
mg facilities given to students was given by Dr B C 
Boy, Chief Minister, West Bengal, while he laid 
the foundation stone of a new college building on Feb¬ 
ruary 4 last 

The Government of India, he said, was unable to 
give development grant but, he was sure that it would 
be possible for them to implement technological and 
engineering projects as these were closely associated 
with the development of the country as a whole 
People had now oome to realise that without engineer¬ 
ing training, no progress was possible 


The West Bengal Government had already aoespt- 
ed the 1945-46 plan for the development of the Engine¬ 
ering College, but those who were to be taught most 
devote themselves to studies If India was to prosper, 
young men, wherever, they were plaoed, must take toeir 
avocations seriously as the future of the country ulti¬ 
mately depended on them 

Rai Harendra Nath Chaudhun, Education Minister, 
said that, because of financial stringency, the develop 
ment of the College might take a little longer time than 
it was desired They had given Rs 20,000,00 to the 
College during 1949 60 and he believed that the pro¬ 
gramme of construction would not be slowed down 
in the next financial year 

Sn N K Mitre, Chairman of the Governing Body 
of the College, said that the plan to increase the total 
number of students to be admitted each yew from 800 
to 1,200 was fast neanng completion and he hoped 
that the West Bengal Government would do everything 
to see that the development plan was implemented 
according to schedule 

The Bengal Engineering College of Hibpur is one 
of six or seven institutions of its kind in India and 
caters for the needs of not only the people of West 
Bengal, but, to some extent, of Assam Orissa, Sikkim, 
Nepal etc Besides degree courses m civil mechanical 
electrical and metallurgical engineering, it has arranged 
from the current year to offer the All India Diploma 
Course in Architecture and the University Diploma 
for post graduate studies in town and regional planning 

New buildings are being constructed m stages 
Construction of the college building commenced m 
December last year It is expected that m about 
three years the entire construction programme would 
be completed It is proposed to put up six new hostels 
to accommodate the increasing number of students 
Flans for hostel building are ready and is hoped 
that construction of at least one hostel would be com 
pleted this year 

PROSPECTING I OR OIL IN PAKISTAN AND INDIA 

The Burmah Oil Company’s* Lakbre test well 
encountered large volumes of water with a certain 
salme oontent under extreme pressure, at a depth 
of 12,066 ft on Jan 28 last The temperature of tins 
water is jost below boiling point At the producing 
horizon the pressure exceeds 12,000 pounds per square 
inch and even at the surface is such that the flow is 
largely atomized 

There is not the slightest indication of any oil or 
gas associated with this water 

Unfortunately, circumstances have been such aa 
to make it impossible to tell so far what change of rook 
formation has been responsible for this development 

The Burmah Oil Company (Pakistan Coneesaions) 
Limited began drilling operations at the Lakhra test 
well in Sind desert on May 24, 1948 The test trail 
reached and passed a depth of 12,000 ft on Jan, T, 
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1980, thui becoming one of the deepest test well iu 
Alia (See Science and Culture 14 380 1940) 

The Geological Survey of India is at present invest i 
gating the possibility of striking oil bearing areas in 
Kangra district in the Punjab (I) in Kaurashtra an 1 
in Assam The Bunnah Oil Company (India Conti 
ssions) Ltd are prospecting in Assam and 1 npurtt 
and the Standard Oil Company are making prelim mar\ 
survey of various areas to decide if detailed geological 
work is Justified 

DISEASE RFS1STAN(E TOBACCO 

The U S Department of Agriculture baa bcin 
successful in producing new hybrid to ban o plant 
that are highly resistant to major tobacco diseases 
by crossing cultivated forms of tobacco plants with 
wild species 

The disease resistant cross breds were obtamo 1 
when common tobacco varieties were used as the 
female parents and the wild forms which ordinanh 
show a high degree of disease resistance were used as 
the male parents The progeny of the cross bred 
proved to be both stable and fertile 

Earlier attempts in incorporating disease resistant 
qualities of wild types into the cultivated vanntns 
failed it is reported due to the use of wild tobacco as 
the female parent and the cultivated form as the male 
parent (Ante A ewe file Agrt Svppl February I 
1950) 

FERTILIZING MATERIALS IN JAPAN 

Farm manures have always boon of great impor 
tanoe in the fertiliser programme of the Japanese far 
mer Among the various farm manures used b\ 
Japanese farmers compost is the most imp< r 
tant source of plant nutrients In 1940 it supplied 
47% of the total nitrogen 66% of the total phosphoric 
acid and 64% of the total potash applied to the cods 
of Japan 

Night noil ranks next to compost m the Japanese 
farm manuring programme In 1946 night soil supp 
plied 16% of all nitrogen 8% of all the phosphorus 
and 10% of all the potassium consumed in Japanese 

farms 

Five per oent of nitrogen, 3% of phospho 
rus and 6% of potassium consumed in 1946 were 
obtained from green manures Green manures rank 
third in importance among the farm manures used in 
Japan During Che same year other farm manures such 
as plant ashes, sea weed and animal excrements sup 
plied 14% of nitrogen 15% of the phosphorus and 
16% of potassium 

The common method for making compost is given 
in the paper Information on the handling of night 
soil, both storage and application is also given 
Survival periods and other information on various 
pathogenic organisms in stored and applied night soil 
is presented Data on thS composition of composts 
night soil and other kinds of farm manures are inpfuded 


as well as recommended applications of night soil and 
compost for the important food crops grown in Japan 

The effects of the atomic bombs on increased crop 
yields m Hiroshima and Nagasaki can be attributed 
to the beneficial effect of burned soil and especially 
to ash accumulated from organic matter and burnt 
buddings rather than to the effects of radio activity 
per *e (Agronomy Journal 41 275 1949) 

JOl RNAJ OF 7/M RIO LOOK 4/ SOI /A 7 } 

OF ASS 4 If 

The publication of this Journal (I«/ 1 

1949) priced at Rs 2/ (per copy) aftir the foundation 
of the society only six months back is a welcome sign 
pointing towards the future development of Science 
and Scientific attitude m Assam Assam with its 
unexplored forest resources nth in Dora and fauna 
would be greatly benefited through the vehicle of this 
Journal in popularizing and disseminating scientific 
knowledge and also m stimulating original research 
This has been amply justified by going through the 
contents which include some interesting articles 
written not only in English but half of the pages of the 
Journal is devoted to articles written in tnc language 
of the province for the benefit of local intelligentsia. 
This is a venture but as the question of language is 
still a great problem awaiting solution m free and united 
India, it is better to have twe separate journals instead 
of a mixture of bilingual languages 

The firs* article in the English half 1 tn Food 
poisoning bj Dr C M Palm r a scientist well kncun 
to many in Calcutta when he was in charge of the 
Frirndi Service lnit for India and Pakistan This 
is a very interesting article written m a popular manner 
wherein the author has given short accounts of the three 
typos of Bacteria viz Cloetndium Salmonella and 
Staphylococcia* which are responsible for the common 
cases of food poisoning their methods cf infection 
and prevention 

In another article on Plant Quarantines » b\ 
Prabhakar Rao and B B Mundkur of the Directorate 
of Plant Protection Quarantine and Storage Govern 
ment of India the authors define tbc term plant quaran 
tine and also deal with the reasons for having the 
same A portion s devoted to Foreign Quarantines 
their development in the world and in India 

The article on Tea Pathologv in N h India 
by A C Tunstall of the Tocklai Experimental Station 
gives a short account of the general principles on which 
research work on tea parasites has been developed in 
North East India The important pests and blights 
on the tea plants are briefly described and their control 
measures suggested 

The portion on Bhster Blight (hxobaetdium vejeans 
maeoeee) is particularly interesting as it takes a heavv 
toll of the crop in India In North East India it is 
claimed that this vegetable parasite has been bn ught 
under control to a very gnat extent although in the 
Tea plantations in the South it is continuing to make 
it* presence felt 
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Svith the progress cf tune we hope the journal will 
import in its standard and will include some original 
well illustrated article! We congratulate the ponsors 
&r their noble attempt Information regarding the 
Journal may be had from Prof H K Baruab Editor 
University Botany Laboratory Cotton College Gaubati 

INTERNATIONAL SCIENTIFIC AND TECHNICAL 
CONFERENCE AND CONGRESSES 

Date Subject of Con Organwing Body Location 
fennce 

May General Aaeembly M R Bail laud I yon 

(Lndecidod) of the French Chro Director Obeerva 
nometrio Society tone Naticnal de 
Beaancon 

May 8 ftth Intemat onal Washington 

Congress of Seed 
Testing Associat on 

June Commonwealth Secretary Common U K 

(Undecided) Plant Genetnal wealth Agricultural 

Conference Bureaux 

June Rev ew Conference Mr W K Black U K 

(Undecided) Commonwealth Ministry of Agrioul 

Agricultural Bur ture and Fisheries 

eaux 1 4 Cambridge 

Terrace W C 1 

July 6th Intemat onal Dr Ralston Pater London or 

(Undecided) Congress on Radio son Christie Hos Cambridge 

logy pital Wilmslow 

Road Withington 
Manchester 20 

Julvl 16 1st Intemationai Prof Laubry Pans 

Congress of Car 39 Avenie Victor 

diology Hugo Paris 

Julv 3 9 Intemat nal Con Institute of Petre Glasgow 

forence on Shale Oil leum 26 Portland 
and Cannel Coal Place W 1 

July 3 9 Conference on Civil Secretary London 

Engineering Prob Institute of Civil 

Jems in the Colonies Engineers Great 

George Street 8 W 1 

July 10 16 4th Plenary World General Secretary London 
Power Conference 4th World Fewer 

Conference 201 • 

Grand Buildings 
Trafalgar Sqi.are 

July 11 14 Conference on the Intemationai Union Reading 

properties of semi of Physics and Royal University 

conducting Materi Society 

ala 

July 12 20 7th Intemat onal International Union Stockholm 
Botanical Congress of Biological Scien 
css Secretary 
General Dr Rwert 
A berg Uppaala7 

July 24 4th International Netherlands Socle Holland 

Aug l Congress of Soil ty of 8oil Science 

Science Secretary of British 

8ociety or Soil Science 
Dr E W Russell 
Department of Agri 
culture Oxford Urn 
vemty 

July 86 38 International Ana Secretary Oxford 

tomieal Congress Mr W Gerdt Department 
cf Human Anatomy 
University Museum 
Oxford 


Date Subjeot of Con Organising Body Location 



Aug SO Intemationai Con American Maths Cambridge 

Sept 6 ferenee on Mathe matical Society Mass. 

matics 681 Weet|U6th VS A 

Street, New York 
City 27 

Sept International Con Yale 

(Undecided) ness of Cell Biology USA i 

Undecided British Association British Association Bri m l n g h am 
Annual Meeting for the Advancement 
of Science 

t General Assembly Secretary Stockholm 

International Uni Prof P Vayaeiere 
on of Biological Musee d'historie 
Science naturolle Entomoio 

gie Colonale 67 Rue dsA 
Buffon Paris Be 

6th International International Netherlands 

Congress of History Union of Historical 
of Science Sciences 

11th Intemationai Belgium 

Limnological Congress 

4 flth International Dr Saint John Rio de 

Congress of Micro Brooks Institut Janeiro 
biology Interna d Hygiene Lausanne 
tionoTUnion of 
Biologioal Sciences 

4 18th International Secretary Copenhagen 

Congress of Phy Prof Lundagaard 
Biology Copenhagen 

CULTURE COLLECTIONS OF MICRO ORGANISMS 

Under the auspices of the Indian National Committee 
on Type Culture Collection of Micro organisms it ib 
proposed to issue a Directory of tho Culture Collections 
of Micro organisms maintained at various centres in 
India including those m possession of individual speeia 
lists In order to make this document authoritative 
comprehensive and oomplete the active co-operation 
of all microbiologists and others interested m type 
cultures of micro-organisms is earnestly requested 
Microbiologists in India are invited to send tbq 
following information covering (1) the name of the 
institution (2) name of the investigator in charge 
(3) nature of the collection (4) objects cf the collection 

(5) lines of research connected with the collection and 

(6) number of micro-organisms classified under (a) 
viruses (b) bacteria (e) veasts (d) fungi (e) algae 
(/) protozoa and others before March 31 1950 to 
Dr M Sreemvasaya Convener Indian National 
Committee on Type Culture Collection of Micro organi 
■ms Section of Fermentation Technology Indian 
Institute of Science Bangalore 

A NEW SYNTHESIS OF ESTRONM 
Reoently a new synthesis of estrone m its natural 
stereochemical configuration has been achieved in the 
laboratory of Dr William S Johnson of the University 
of Wisconsin Madison Wise USADrDK Banerjee 
Professor of Organic Chemistry College of Engineering 
and Technology Jadavpur collaborated with Dr 
Johnson on this scheme as Watnmull Foundation 
Research Fellow The New method appears to be 
more promising than the previous synthesis of Dr 
Mischer of Ciba Laboratories Basel Switzerland (nr 
large scale preparation of }he substance 
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ANNOUNCEMENT 

The UNESCO has made a grant of $ 100 to the 
Botanical Society of Bengal in aid of the Sooietys 
forthcoming publication on the discussions at the sym 
posnun meeting on Food and People’ held in December 
last (See Science and Culture J 5 275, 1050) 


In January IttfHi taiue on p 323, C-olumn 2 line 111 read 
1980 for 1049 

On p 331 Column 2 line 12, read 16 for 181 On p xvi 
line 4 from below read Re 150/ for Re 16/ 

On p 826 Column 1 line 23 read R 11 120 1060 for 

(under publication) 


LETTERS TO THE EDITOR 


[The Editors are not responsible 


A NEW FORMULA FOR ESTIMATION OF LEAF 
AREA IN BARLEY 

Recontly Ashby 1 has pointed out that change in 
leaf shape is determined by differences in (i) cell division 
and growth, (as) chemical and physical changes m leaf 
tissue, (m) environmental effects and (w) age and 
maturity of leaves It has also been suggested that 
leaf forms respond to balance ot carbohydrate and mine 
ral salts and nutnent level during growing season 
Length of the day is equally effective In wheat and 
sugarcane, leaf size and leaf area have been noted 
to change with the internal conditions of plant growth 
sueh as age and maturity of plants, tiller age and leaf 
development, on the one hand, and external conditions 
of nutrition provided to the crop on the other , >®> , > 10 

Whatever be the factors m the development of leaf 
surface, relation between total leaf surface exposed on 
the plant and other physiological and economic 
character* such as dry matter accumulation, carbo 
hydrate metabolism, yield and quality of fruits 
is well recognised It has been suggested that 
leaf area expansion is a very reliable index of 
the response of growth factors in all nutritional 
investigations 

Various devioee have, therefore, been used for 
measuring expanding leaf surface in a growing plant 
Such methods include among othors* u , tracing indivi 
dual leaves and determining area by counting squares or 
by plaoimeter, preparing blue prints of leaves and de 
tornuning the area by planimeter, use of sensi 
tised photopaper*, photoelectric devices of various 
types*iMb 11 , use of certain leaf indices 4 !* anti adoption 
of oardboards of different size* to 8mt different types of 
leaves Their relative utility in various physiological 
studies has been stressed from time to time A simpler 
method for determination of leal surface or leaf area in 
the barley plant t>y utilising some of the leaf indices 
and linear measurements for such determinations is 
indicated m this paper 

In case of barley plant, leaf shape is invariably 
linear irrespective of the conditions of growth In 
such type leaves, variation in area largely depends upon 
the length and breadth of the blade This important 
relationship is utilised for evolving a formula for leaf 


the views expressed in the letters ] 


area determinations How the two are inter related 
is evident from Fig I An individual leaf is split up 



Fig 1 A single blade of Barley with leaf surface arranged in 
three portions 

into the two halves along the mid veinJ((Fig lb), 
the two halvos are placed upside down and joined toge¬ 
ther to give to the leaf a shape more or less approaching 
that of a rectangle In such a case the area of an mdi 
vidual leaf (Fig la) should correspond to the area of 
tbs reoriented halves of the same leaf (Fig le) In the 
latter case, length of the leaf multiplied by the breadth 
in the middle of the leaf would give the nearest ap» 
proximation to the area covered by the rectangle 
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Determination of actual and calculated leaf are* 
•hows thrft area determined by length x breadth ia inva 
riably higher than the individual area of the thirty 
leave* sampled for this experiment Calculated area is 
found to be higher than the actual by 1 06-1 37 times 
m different cases This ratio between the calculated 
and the observed area approximates to an average of 
1 20 for total population of thirty leaves This ratio 
is largely independent of size and dimensions of leaf 
age and development of foliage or tiller age It 
therefore provides an important physiological ions 
tant for determining the area exposed bv a leaf on the 
growing plant 

Data recorded in Table I show that A-* 

where A=actual area L—length of individual leaf 
and B=breadth of the leaf in the middle and K—loaf 
factor 1 20 

Expressed in another way in a more convenient 
form this relation may be indicated as follows 

Logi A_Log£L+Log£B-LogK-LogN (1) 
where A l L B and K stand for area length breadth 
and leaf factor respectively 

The individual calculated areas of thirty leaves 
on summation approximates to the total area of these 
thirty leaves well within 2 7% 1'rrut and is therefore 
within the range of experimental error allowed for 
huoIi biological measurements 

If individual leaf area is not desired the original 
equation (1) may be slightly modified to directly give 
the total area of the leaves exposed on thi plai t aa 
follows 


Lima* Mbascbkwsmts abd uur abba ramudMATiOK n» 

BA BUY ALL W SMB 


Serial Observed Length Breadth LxB Leaf Calculated 
No area factor 

ALB K Area 

1 27 88 27 8 12 38 t ” l 18 2# 11 

2 26 28 24 0 13 81 8 1 30 37 13 

3 20 09 29 1 11 S3 01 1 37 27 37 

4 23 54 22 0 12 27 0 1 14 28 0 

5 21 7 21 tt 11 28 7 1 09 20 24 

ft 19 09 21 ft 12 20 8 1 80 21 98 

7 19 6 23 7 10 23 7 1 10 20 18 

8 19 04 18 ft 1 0> 22 2 1 13 18 91 

9 18 9« 19 2 11 21 12 1 11 17 99 

10 17 47 20 l 12 24 12 1 87 20 03 

11 16 7 21 0 10 21 0 1 20 17 88 

12 10 41 17 0 11 18 7 1 21 10 92 

13 10 09 19 0 10 19 0 1 20 16 18 

14 14 06 17 0 10 17 6 1 20 14 99 

10 13 73 17 1 10 17 1 I 24 14 0A 

Ift 17 28 20 3 08 18 24 1 221 U 16 

17 12 9 14 7 11 10 73 1 21 13 4 

18 11 86 15 1 10 10 1 1 27 12 6 

10 10 64 11 7 11 12 87 1 21 10 96 

20 10 02 14 8 0 86 12 08 1 2 10 7 1 * 

21 10 20 14 ’ 08 11 36 1 13 9 68 

>* 9 23 12 1 09 10 89 1 17 0 27 

23 9 03 11 > 10 11 2 1 24 90* 

24 89 13 1 08 10 48 1 18 8 98 

20 8 38 12 6 0 9 U2t 130 9 58 

26 8 20 9 4 1 0 9 4 1 13 8 0 

27 7 48 10 2 0 8 8 16 1 09 6 96 

>8 ft 9ft 92 08 7 36 1 06 8 27 

29 ft 83 10 O 0 0 0 0 1 01 7 66 

70 6 67 8 08 7 12 1 36 8 06 

T tnl 473 16 307 0 30 26 620 00 36 22 446 84* 

Calculated area on the baida of equation(2) 428 4** 


Log 2 A=Log£ L+lwog E B—Log K- Log N (2) 
where £ A=total area of one surface only 1 
L-= total length of all leaves SB — total breadth of 
all leaves in the middle of leaf blade and K and N are 
the leaf factor an l number of leaves sampled res 
pectiveh 

Calculations made in this way (Table 1) show 
that the experimentally determined area is again well 
within less than three per cent of the actnal area of 
the leaves 


* 2 7% of observed ** 2 2% of observed 

Its practical applicability in physiological and nutri 
tional studies would be elucidated in subsequent com 
mnmoations 

K N Lal 
M S Spbba Rao 

Plant Physiological Laboratory 
College of Agriculture 
Hindu Universiti Banaras 
114 1049 


Equation 2 LogEA (Log £ L-f Log £ B)—(Log 
K+Log N) may therefore be profitably utilised for 
estimating leaf surface exposed on the plant All that 
is needed is to have certain linear measurements of 
length and breadth of all leave* on a plant as indicated 
m Table 1 One obvious advantage of this method of 
computing area ia the rapidity with which leaf area 
could be estimated for physiological studies The for 
mula doe* not assume any hypothetical value for the 
leaf factor K this footer is separately determined on 
the basis of linear neasurements on a fairly large 
population of leaves As the value of this constant 
ddes not change appreciably with Me of leaf or tiller 
fog, the formula oould be successfully utilised for esti 
ftfStftm of leaf area at different stages of growth The 
gWthrift dees aot involve removal of leaf nor is there 
anp^gK^ei^ble leaf injury during linear ihei *utmeM 
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PUEOCHROIC HALOES IN INDIAN MINERALS 

Joly* established beyond doubt the radioactive 
origin.-of pleoehroic haloes The occurrence of concen 
trifc*ing*were explained by him as the result of the 
eflfofet of ionisation of the medium by the alpha particles 
of varying ranges emanated by the successive products 
of radioactive disintegration The remarkably sharp 
boundaries of these nngs were shown by him to corres¬ 
pond, to the effect of maximum ionisation which takes 
place at the extreme range of an alpha particle and 
which in the case of air had been practically demons¬ 
trated? “'by Bragg and Kleeman The occurrence of 
“bktaehjpg”, "over exposure'’, and similar pheno 
menon 1 observed in pleochroio haloes were compared 
by him to ordinary photographic effects or so lari sa 
tion” 

The exact stages in the progress of development 
of plooobroio haloes have not been adequately deci 
phevedt. Kerr-Lawson 11 , M came to conclusions which 
were different and in part contradictory to those of 
Jolyi r Other anomalies have been observed in pleo- 
chreto 'haloes, i such as the occurrences of haloes with 
diameters far greater or smaller than those comparable 
to known theoretical ranges of alpha particles, the 
so called embryonic haloes, etc Ail these have not 
been fully explained so far 

Jo)y aad Rutherford 11 attempted at an estimate 
of ijhe geological age of pleochroio haloes By com 
parison of the intensify of colouration due to the 
halo nucleus with that due to the action of known 
quantity of radioactive preparation during a definite 
interval end by estimating the radioactive content of 
the nucleus, they were able to arrive at estimates of the 
geological age. In doing this, they made a number 
of assumption*' such as, that the nucleus is of zircon 
containing roughly 10% of U,O a , and so on, which are 
not quite justified From a recent study of the minera¬ 
logy of the minor accessory constituents of some gram 
tie rocks in New-Ze aland, Hutton* has shown that 
monasite, xenotime, and occasionally apatite form the 
nuolm of pleochroio haloes in biotite, but never zirdoii 
although this mineral may be present in the mica 

Joly 1 * ,fcom a study of pleochroio haloes of various 
geological ages earns to the conclusion that the radii 
of the older haloes are slightly longer than those of the 
newt* ones, Holmes* has shown that the discrepancy 
in the lengths of the radu are partly due to the non 
recognition of the existenoe of the actinium series, 
partly to erroneous measurements and partly due to 
imliemb structure Knopf 1 * concludes that haloes 
cannot bo used to determine the age of minerals 

The method usually adopted in the study of plso 
bhrOiftildoea is “ visual and subjective” A micrometer is 
peed to measure the radii of the rings and from ft visual 
ftstittriftfe of their density and structure the sequence 
of wo defelopment is followed Ken Lawson 1 * took 
photomicrographs and measured the density variations 
witfch,f*0cii|djM photometer, In this method, the 
blackening ji the halo would be distorted 
Unless the’calibration curve Of the photograph plate 


be considered and fiftwft occurring ip the plate Wbuld 
produce additional distortion * To overcome all these, 
HeUdereOn and Bateson* used a phbto electric oell and 
reootded the variation in intensity aa curves on a sensl- 
aitiVe paper From their quantitative study, they 
believe that it is possible to utilize pleochroio haloes 
In the determination of geologioai time ^ 

The effect of heat on pleoohroio haloes has not been 
definitely established, Poole 1 * reported that then halo 
completely dissappesrs on heating Jedrzejowski* at 
about the same time claimed to have produced “ bleach¬ 
ing” as a result of heating The problem seems to 
warrant further investigations 

Pleochroio haloes have been reported to occur in 
various minerals in India Fermor* has described the 
occurrence Of haloes around spbene in the aotinolite 
schists of Gangpur state Dunn* haft observed excell¬ 
ent haloes m the oordiente from Mogok Iyer’* 
has made measurements on a halo in biotite in the 
granites of the Chota Nagpur area, and haft compared 
them with the radu of the haloes of corresponding age 
cited by Joly 

Joly while working on the pleochroic haloes deve¬ 
loped m biotite remarked that haloes developed in 
andalusite or cenbente do not appear to be susceptible 
for study as they are hazy and not clearly measurable 
Mahadevan 1 * working on the haloes in oordiente occur¬ 
ring in oordiente-gneiss from Madura district, found 
among the haloes in cordiente all the features whioh 
Joly has desenbed for those in biotite The 1 haloes 
were found to be bf all grades of development Besides 
this, dwarf and emanation haloes were also found 
Such dwarf haloes had been reported by Iimori and 
Yoshinrura’. The great sensitiveness of cordiente 
to alpha rays and the absenoe of Btrong body ookftU 
in the mineral in thin sections, favour the observation 
and recording of delioate structures, such as the rings 
due to the extraordinarily long range alpha particles 
of the Uranium and Tbonum senes Knshnan and 
Mabadevan 14 have recorded the measurements of such 
“giant” pleochroio haloes in cordiente, and these have 
been explained ftS due to the alpha particles from ThC' 
and RaC' While deftbnbmg the new type of pyroxene 
from Bidalote, Rama Rao and Rama Rao 1 * found 
conspicuous and beautiful pleochroio haloes in Bidalo- 
tite Srr Ram ft Rao** has reported the ocourrenoe of 
haloes m the biotites of the gneisses of the Bezwada 
area Mahadevan and Safttry 17 have Reported their 
occurrences in the cordiente from the Vizag dutriot 
Fermor* has- suggested that the study of pleoohroio 
haloes woukhbe of hdpin the problem of the correlation 
of the ancient schistose formations 

A number Y)f sections containing pleoohroio haloes 
in Ihdian Minerals have been observed fay the author 
Haloes have been noticed conspicuously in biotite, 
hypersthene, hornblende, oordiente, aad oidfttotito be 
sides others- Attempts have been made to improve the 
technique of measurements of the radii m these haloes 
In esse c ae/ the method was that describe*! by J%%, 
aad iatfar-by Mahadevan. A particular seewott' of a 
oordierfte-gneiss from the Bidalote area in Mysore, 
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kindly supplied by Mr B Kama Rap, was carefully 
observed, and camera lucxda drawing* of every part 
of it was made noting down particularly the occurrence 
and positions of the pleochroic haloes It is rather 
interesting to note that single section with a total 
area of less than a square centimeter, contains no less 
than 700 pleochroic haloes, most of them developed 
in oordierite around inclusions which are colourless, 
and with a high refractive index, and which were pre 
sumod to be zircon Out of these about 60 to 70 are 
well developed, and they exhibit the characteristic 
conoontrio structure Measurements made on a few 
out of thete showed that the halo radii coincided 
with calculated ranges of alpha particles of the Uranium 
or Thorium senes in cordiente 

A very large number of haloes were also noticed 
in the mineral bidalotite Particularly one of them 
was showing the structure very well developed In 
this, no less than five concentric rings have been identi¬ 
fied The measurements of the radii of these nngs were 
carefully made with a Loitz micrometer ocular uhder 
a magnification of nearly 200 diameters The ranges 
of the alpha particles ot the Thorium and Uranium 
senes were calculated from the published values of the 
chemical analysis, and density of the mineral The 
measured values for the five concentric rings are found 
to be very nearly the same as the calculated values 
Further investigations are being carried out on these 
haloes, and full details will be published elsewhere 

Lastly, I wish to thank Prof C Mahadovan for 
suggesting this problem, and for his guidanoe and 
keen interest 1 in the work 


M 8 Doraiswami 

Department ► of Geology, 

Andhra University, 

Waltair, 26*8 1049 
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VEIN SPLITTING, A BORON DEFICIENCY DISEASE 
OF CITRUS IN ASSAM 

In the collection block of the Citrus Fruit Research 
Station, Bumihat two spooies of citrus, namely Korun 
Jamtr or Txta Karuna (Citrus aurantxum Linn) and 
Bdbab Tenga (C grandxs Osbek) showed a pecuhar 
oondition after five years’ of orchard life Karun 
Jamtr , however, waa more severely affected than Robab 
Tenga Seven other species of citrus growing side 
by side m the same block under the same soil and cli¬ 
matic conditions are however, free from this trouble 
These species are —Khasx orange (C reticulata Blanoo), 
Jora Tenga (C medtea Linn), Assam lemon (C Umon 
Burm ), Satkora (C macroptera Mcnt), Soh Myndong 
(C Jambhxrt Lush ), Soh Sarkar (C Kama Raf) and 
Kartmganj lime (6 1 aurantifbha Swingle) 

The most characteristic and pronounced symptoms 
are an enlargement, corking and splitting of the midrib 
and the veins of the leaf The leaves tend to curl 
downward towards the midrib and take on a luoterless, 
slightly yellowish, brown or bronzed appearanco 
The surface of the leaves also become corky and brittle 
Typical corking and splitting of the veins Of the leaf 
is shown in Fig 1 



Fig 1 Corking and Vein splitting of Oxtrxu grand* 

Haas 1 and Hsas and Klotz*,* reported splitting 
and oorking of veins of citrus leaves in culture due 
to boron deficiency Moms 4 reported that a condition 
of citrus termed "hard fruit" under field conditions in 
Rhodesia can be corrected by soil application of boron. 
The fruits borne on such trees are hard, often misshapen 
and undersized, with gomspots appearing in'both the 
flesh and the albedo No oorking and splitting of the 
veins, however, were noticed by Mono, the present 
investigators also failed to notice any “hard fruit" 
splitting of the veins at Bumihat. Chapman, Lcibig 


Stuoh'ttft 
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tod Vanselow* oc the contrary found that the vein (2) Korun Jamr (C auranttvm)— Eight wont 

•phtting symptom in citrus leaves oould also be brought affected plants were selected and they were given the 
on by prolonged iron deficiency nitrogen deficiency following treatment* 

potassium excess or potassium deficiency even though Treatment D Borax was applied in the spil all 

the nutrient solution supplied to such plants contained „ 0 imd the plant at the rate of lib per plant, 

ample boron for normal plants The soil was loosened with light hoeing and the 

So far these troubles have not been notioed in any borax thoroughly mixed with the top soil. Two 
other part of Assam or reported from elsewhere in plants were bo treated 

India This is also probably the first report about Treatment E A spray fluid was prepared by 

the occurrence of suoh symptoms m citrus under field mixing one ounce of borax with 3 gallom of water 

conditions This fluid was then sprayed on the foliage of the 


A preliminary trial was conducted at the Citrus 
Fruit Research Station Bumihat with a view to see 
whether the troubles notioed could be corrected by an 
application of boron to the affected plants Boron in 
trie form of borax was either applied to the soil or a 
solution of borax in water sprayed on the leaves of the 
affected plants All the plants treated were of the same 
age (about 7 years) and growing under the same soil 
climatic and cultural conditions The treatments were 
done on 26 6 47 and the observations were made at 
regular intervals 

The results of this preliminary trial are reported 
m this note Exhaustive field trials and cultural ex 
pediments are in progress and a detailed report will 
appear in due course 

(1) Robab Tenaa (C gmndxs) Six worst affected 
plants were selected and they were given the following 
treatments 

Treatment A Borax was applied in the soil all 
around the plant at the rate of 2 tbs per plant 
The soil was loosened by light hoeing and the 
borax thoroughly incorporated with the surface 
soil Two plants were so treated 
Treatment B Borax was applied in the soil all 
around the plant at the rate of 1 lb per plant 
soil was loosened by light hoeing and tho 
borax thoroughly incorporated with the surface 
soil Two plants were so treated. 

Treatment C Two plants were kept as control 
No borax was applied 

In treatments A and B no oorking and splitting 
of the veins oould be notioed in the new flushes of lea 
ves which came forth after the treatment of the plants 
In treatment A a yellowing of some of the leaves 
however was noticed Irregular yellowish areas which 
later became yellow orange developed between the 
veins and along the margins and the tips of the leaves 
the condition being more prominent toward the tip 
Thu might be due to an excess of boron* the dosage 
of 2 His of borax per plant might be in exoess of the re ] 
quirement of the plant Thu point ;s under inveeti 
gation. In plants treated with 1 ft of borax no such 
symptoms oould be observed 

In treatment C the oorking and vein splitting syrup 
toms became more pronounced and a larger number 
of tho leaves became affected with the trouble The 
plant* presented a mort sickly appearance and there 
were more of curling of the leaves, 


plar t care being taken to oover both the dorsal and 
the ventral surfaces of the leaves very thoroughly 
Two plants were so treated and for each plant 
11 gallons of tho spray were used 
Treatment F A spray fluid was prepared by 
mixing two ounces of borax per 3 gallons of water 
This fluid was then sprayed on the leaves of tho 
affooted plants care being takon to oover both 
the dorsal and the ventral surfaces of the plants 
vory thoroughly The plants were so treated and 
1J gallons of the fluid were used per plant 
Treatment O Two plants wore kept as controls 
No borax was applied either in tho soil or on the 
leaf 

All the treatments D E and F brought 
about definite improvement in the general appearance 
of the plants No oorking anl spitting of the veins 
and the midribs and the curling ol the leaves could be 
notioed in the new flushes of leaves which came forth 
after the treatments The three treatments were found 
equally effective in ameliorating the trouble as no per 
ceptible difference oould be notioed between the 
treatments So far no recurrence of the troubles m 
the treated plants have boon notioed 

In treatment O the plants man fested more intonsi 
fled symptoms of corking vein splitting and curling 
of the leaves and a larger number of the leaves were 
found affected 

8 Chowdhuby 
8 Dutt 

Office of the Myoologist to the 
Government of Assam 
Jorhat 219 1949 
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VERTICAL DISTRIBUTION OF ATMOSPHERIC OZONE 
IN LOW LATITUDES 
I 

Malurkar 1 bat made comments on our paper* 
where we did not du ouss the question of the low tempera- 
tures of the tropioal tropopause but after describing 
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our experiments and the result* that followed from 
then)., we summarised in conclusion our knowledge 
of the vertioal distribution of ozone in different latitudes 
and ite probable causes For the purpose of our paper, 
■we believe that the references given Were adequate 
Wo mentioned Ewell’s paper* on tne photolysis of ozone 
in the presence of water vapour ‘ as an example ’ 
He had worked with concentrations as low as these 
met with in the atmosphere and his paper oontains re 
ferenoep to previous work 

One of the authore attended Mr Malurkar’e lecture 
in Bombay in 1040 The points (1) that there was a 
secondary minimum of ozone content during the Indian 
momoon and (2) the equilibrium ozone concentration 
would be adversely affected by water vapour when 
irradiated by ultraviolet light were already available 
in the published literature Mr Malurkai however 
made an explicit statement that too low ozone content 
of the tropical atmosphere may be due to the photolysis 
of ozone in the preeeuoe-of water vapour 

K R Ramanathan 
R V Karscdikar 

Ahmedabad 
1140 1»40 
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any ozone that might oome down from, the stratosphere 
^Laboratory experiments confirm tbia” The referen ce 
given under the fint sentenoe is to the work ofi£h*pmfcn 
and of Wulf and Deming and for the last aetfWwe to 
Ewell I have once again looked into Chapman'* And 
Wulf and Doming s papers There is no mention, of 
the role ot water vapour in pbotolyung ozone in the 
atmosphere In fact the assumption* of Wulf and 
Deming that there is little interaction between dzbhe 
and mother molecules have been taken for granted 
In the senes of papers constituting the GtUfeiotCoruinit- 
tee report for 1943 and published along with Chapman’s 
paper, the application of the photolysis 'of tsene due to 
water vapour is not made to the atmosphere In 
Dobson’s conclusions also, he stated that ’for reasons 
that are not yet fully known, the amount Of 'ozone 
and probably the ratio of ozone to water vape nr is 
greater over the polar regions than over the equator’ 
‘The suggestion of photolysis ot atmcBpherie OKOrte in 
presenoe of water vapour and ultra*-violet Mgbt e , 

Imaging 1 and 2 of the para three in the abovC authors 
remarks) is net therefore a straight application of 
‘facts already available in the published literature’ 
or of data from laboratory experiments The impor 
tarn* ot the photolvs s of czone in the atmosphere 
due to ultra violet light as put forward in- many of the 
earlier papers can hardly be oventressed But- the 
additional photolysis of the ozone in the atmosphere 
due to water vapour and ultra violet light Would, I 
thought, be useful to explain the diminution of ozene 
in the equatorial latitudes and ultimately heip itt VOlv 
mg the puzzling problem of the low temperature of the 
tropical tropopause 


One of the outstanding results obtained by Dobson 
et al -was that, toe low temperature of the tropical tre 
popause could be explained as a result of decreasing 
the amount of atmospheric ozone and increasing the 
amount of water vapour in the lower stratosphere This 
could hardly be omitted by me while describing their 
other conclusions regarding distribution of ozOne in 
different air masses obtained from a simultaneous refer 
enoe to synoptio charts To an extent the difference in 
ozone content in the air masses may perhaps be impu 
ted to adveotion from different latitudes I have not 
made a suggestion that Ramanathan and Karandikar 
discussed the problem of the low temperatures of the 
tropical tropopause but that their conclusions had a 
good connection with the subject of ozone content m 
different air mosses 

The experiments of Forbes and Heidt referred 
to in my earlier latter were on photolysis of ozone with 
partial pressures of 10 mm to one atmosphere in the 
presence of saturated water vapour and ultra-violet 
light 

Quoting from the discussion in paper by Karandi 
kar and Ramanathan, ‘ I»i the tropjos, most of ozone 
is in the stratosphere and its amount is largely controlled 
by toe photochemical actions causing its formation and 
decomposition These do not vary much during the 
year The tropospheric convective processes which 
0*rry water vapour and other particles into the upper 
part of the troposphere apparently tend to destroy 


fe L Malurkar 

Colaba Observatory, Bombay 
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MANUFACTURE OF VITAM1N1SED DALES SADI 
(ItttW b.llt of ipl.t puUei) AND ITS NUTRITIONAL AND 
ECONOMIC SIGNIFICANCE 

For some years past the American nutrition 
experts have been experimenting on the method of 
artificial enrichment of white rice with vitamins and 
now they have commenced field experiments or *the 
noe eating population of the PhiUppiaes with* this 
enriched noe by preparing it on large scale The result 
cf these experiments haa appeared in the August-4040 
issue of toe Journal of Nulnlton published from‘Phila- 
daiphia 

It cannot be denied that we, who take white flour 
or nulled rice are in gross short supply of Vitamin B,, 
Niacin and other vitamins of toe- B group, some of 
Which are essential factors for carbohydrate metabolite 
And we really require enrichment of our staple dietary 
with these factors This can be effected in'the manner 
stated here 

In Bengal villages, almost every household pre 
pares bad i (little balls of split pulse*) in'Wihter n is 
palatable and can be used in any form, by limply frying 
it or by introducing it into fish or-vegetable dttfry*° The 
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method. of preparation enhances the. diawtjbility of 
pubes and sddi' td the protein intake oijiidmdualB 
Aa majority of Indian people have to derive their pro 
tejn uptake apleiv from pulsee and vegetables the daily 
intake of thfr Sad* Will prove of great help in this direc 
tioh 

If proper arrangements are made for the mapufac 
ture of bad* under hygienic conditions by responsible 
persons and they are enriched with adequate amounts 
of the vitamins mentioned above by introducing them 
to the broth of ttit pressed soaked 1 phases the article 
may prove a very nice vitamimsed component to our 
dietary For* this manufacturing process we need 

(1) Clean enamel vata for soaking the pulses in 

water ' 

(2) Pall nulls to powder the soaked pubes, 

(3) Mining vat with mechanical Stirrer (during 

-this operation adequate ihounts of the^itAttfins 
should be incorporated v 

(4) Appropriate (frppper ; to drop ^dctf.oh clean 

enamel trays “ u 

(5) Vacuum dryer for drying the bad* 

(6) Packing in suitable tins or cardboard boxes 
When prepared on large scab the cost of the stuff 

would bs within easy rekch, of our people Though 
at present wexhaffhaVU to import most of the' B-vita 
mins as we are so Iona dolttgit for the preparation of 
medicinal tablet* and cWHer preparations we may 
eventually start lhanufftCtbring moat bf the important 
B vitamins on Indian soil 

These when incorporated m fish or vegetable curry 
the lose bf their vltainih oonUnt would w negligible 
and it can be oonsumbd with relish both by rice eaters 
and bread eaters alike With ihe hid 6f vac'uuito drier 
We can prepare bad* all the year round irinspe dtlvte of 
sunny or rainy da^s r 

Finally if this plan be speedy worked 9 ut an 
extra amount of pulses in thg *bape„of this prtjiplo 
in our dietary will lessen the consumption of rice to 
a corresponding magnitude 

Ha&a Gotal Biswas 

Bengal Chemical A Pharmaoeuticai Works Ltd 

164, ManiktaUT Main Road 
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IONIC ANTAGONISM IN CATION EXCHANGE 
REACTIONS—-I 

The individual characteristic* of the cations in ex 
change rbaothms become manifest in the mnnUtakahle 
IVotrope effect 1 Symmetry vahisr haa been found'to be 
a reliable measure of this effect 'In dhtenhihkigihis 
table the added ohtion is -made equivalent Tn amennt 
to that present originally in the exeUtage sobstanoe 
The exchanging powers ^ different, cartfon* may then 
be oompxredriiydeterininiiKf tbs'a«M ants of evkshge 
of a particular cation eausra bytieioh df them * 1 Hfere 
POe cation teplaeee wfotber ’TheupfohWnv is sfaffler 


than what happens when a second cation pompetes 
with the first This oompptitive reaction, pfrcp result¬ 
ing in antagonistic effects has been quite extensively 
studied in the case, of the ooagulation of colloids* 
Tn cation^xchange in soils and clays such competitive 
reactions are important m so far as tboy determine the 
availability of nutrient ions for the growtlv of plants 
but they have not been very systematically studied 
The present note death With the results obtained with 
colloidal solutions of some bentqmte salts The 
bentonite'Used here is entirely constitu ted of s^olay 
mineral -called montmonliomte which possesses a high 
cation exchange capacity and is therefore a very 
suitable material for the type of investigation in qnes 
Won 


.The competitive reaction was studied by adding 
a mixture, bf cations to a clay saturated with a different 
cation and estimating the amounts of each entering 
the, day by exchange This was compared with the 
symmetry value, which is a measure pf the exchanging 
power of the cations and also with the amounts* of 
exchange each of the competing cations yields when 
added separately This was done with a large number 
of combinations of cation mixtures 

The analysis of the large mass of data shows all 
possible types of ionic interactions For instance we 
have (t)Psup6radditiv?ty (»») additivity and (m) 
antagonism Additivity which according to the 
measurements made was more an exception than a 
rule would be expected if the catfpn* jact independently 
of each other A yalue in exoess of that demanded 
by additivity ha# been termed superadditivity * and 
a deficit from the same as antagonism In the few 
cases of jupemdditivity it has more often been found 
that the exchanging power of one oation is very much 
heightened at tne expense of the suppression of the 
companion ion and the algebraic sum of the effects 
exceeds the value demanded by the additivity principle 
Several examples are shown below 

Obed total Calcd Mol 

Electrolyte* Exchange exchange from Remark* 
separate expt* 


N* bentonite XCI+NH«CI 52 6 
NHCl+BeCl, 58 1 
MgCl. + BaCl, 88 0 


72 4 antagonise 
79 S T 

87 0 additivity 




57 7 4S 3 Superaddi 
77 » 5ft 7 ttvity 


K bentonite NaOt+MgCI, 58 2 

NeCl+BeCl, 91 7 

MgCh+BaCl, 50 2 

Sfi 4 (3l+BaCl, 78 2 


59 1 additivity 

50 9 antagonism 

47 2 Superadditi 

vity 


It has been found that whereas the activity coe 
Solents calculated according to Ostwald 4 indicates 
Silly the trend bf variation of exchangeability they 
foil to explain the observations in the individual cases 
A eonrideratkm of the hydration of cations and its 
ptbkkble chaages m a mixture helps in many cases 
tb undefotAOd-dhe observed antagonism 
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V1VIPARY IN ARTOCARPVS INTRORIFOLIA UNN 

Arlocarpua »ntcgrtfolxa Linn is a large evergreen 
tree which ooours wild in the forests of the Eastern 
Ghats and also is largely cultivated m tho deltaic areas 
of the Krishna and the Godavari The plants are 
grown m those parts more specially for the edible 
fruits and also for timber which is yellowish and used 
for articles of furniture 
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The plants are monocious the male flowers occur 
in pseudo catkins and the female in pseudo heads 
On development a multiple fruit is formed and the 
aehenes are surrounded by the fleshy perianth 

In Julj 1949 a number of aehenes were observed, 
showing curiously various stages of germination while 
inside, when a fruit is out open Some of the stages 
of gemination observed show the emergence of the 
ootyledons more than half of their length out of the 
seed splitting the horny testa (Fig 1) 

Vivipary as characteristic of the mangroves 
Rhixophora and the allied genera is an oeoologioal neces¬ 
sity induced due to the peculiar environment The 
phenomenon of vivipary exhibited in the present ins¬ 
tance seems to be only a physiological necessity with 
no oeoologioal significance induced by the temporary 
external favourable conditions for the gemmation 
of the seeds Generally the fruits are kept long in sto¬ 
rage before they are disposed and tbs ovar-rittoung 
of the fruit m storage must have sol Uto pdysfcisgicd 


V Veolatbswablu 
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WHEAT RUSTS FROM MADRAS 

Wheat Occupies a minor position among the oereals 
cultivated in this province but it has assumed impor 
tance owing to the belief entertained in some quarters 
that the hill stations of this province form the foci of 
infection of rusts to Peninsular India* Two crops 
of wheat are raised on the hills and only one cold weather 
crop, in some district* of the plains of this province 
Consequent on the belief mentioned above the oulti 
vation of the summer crop has been banned in this 
province for 3 years from 1948 Some observations 
made on the occurrence of the three rusts in Madras 
Provinoe are recorded below 

Black rust —(Pucctnia gramtnm trvtici (Pen) 
(Finks & Henn ) On tho Nilgins and Pulneys Trtlt 
cum dicoccum (local samba) is the species of wheat 
commonly cultivated In some villages of the former 
locality small patches of T vulgarc are sometimes 
grown (especially N P m Bola wheat etc ) Black 
rust is very rare on tho Pulneys and during the surveys 
m 1947 and 1949 no incidenoe of this rust wa* noticed 
m this area Qn the Nilgiris black rust has been ob 1 
served on T vulgar* and barley,'the local samba wheat 
is conspicuously free from this rust In some fields 
mixtures of T dicoccum and T vulgarc could be seen 
It was interesting to note the occurrence of black rust 
on the latter but not on the former, though growing 
by the side of infected vulgarc plants In 1948 when 
a ban was imposed on the cultivation of summer wheat 
(April to September) in this province black rust was 
noticed causing 80 to 100 per oent crop infection in 
Deoember at Coimbatore ana Bellary while there was 
no black nut on the Nilgiris on the second crop of 
wheat In 1949, black rust was prevalent at Coimba¬ 
tore m the last week of Deoember wh«n it was absent 
on the Nilgins These indicate that the wheat crop 
of the hills do not form tire foci of infection for outbreaks 
of black rust incidence m the plains Other sources 
of infection must be sought 

Brown rust— (Puccinia trtiuxna Eriks) This is 
prevalent all over the province and has been reoorded 
on T dicoccum and T vulgarc, year after year Butler 
and Hayman 1 have stated that the tetial stage of this 
rust “does not usually or habitually develop in India” 
Prasada* writes that the telial stags of this rust “is 
very scarce land often impossilds tof obtain in this 
oountry” However, under th# conditions prevailing 
in Coimbatore and Nilgins abundant formation erf 
tali* have been observed .almost every yew ^ December 
to March The tali* are mostly hypophyBons on the 
leaf blade but are <4*0 prwen* m the sheath. These 
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form one of the common specimens used for teaching 
purposes year After year in this college 

Yellow rust—(Pwcemta ghmarwn (Schm ) (Eriks & 
Henn.) This rust is found on T dtcoocum aria'barley 
on the Nilgiris and Pulneys But it has not been 
observed in the plains districts of this province In 
the last week of 1949 this rust was found to have se 
verely infected a small crop of T dtcoccum at Kodai 
kanal and almost completely destroyed the plants 
Besides infecting wheat plants leaf infection of Bromus 
caihariunu Vahl (B untoloxdes HBK) was evident 
on the plants growing round the infected wheat plots 
This is the first record of this rust on this host in India 
Arthur* has given this grass as one of the collateral 
hosts of this rust This is a perennial introduced grass 
which is slowly spreading on both the hill stations of 
this provinoe and its role as a collateral host for yellow' 
rust indicates the necessity for caution in allowing 
it to spread 

T S Ramakriskhax 

Agricultural Research Institute 
Coimbatore 20 1 1950 


simplification of the problem So we deem it a neces¬ 
sity to publish our observations 

Cellulose m form of Filter Paper is capable of 
adsorption of amino acids and sugars with this idea 
we performed the descending as well as ascending 
Filter Paper Chromatography using pure water, 
instead of a solvent saturated with water It 
ib clear that the use of simple water makes the process 
identioal with Capillary Analysis But we have 
obtained constant R r values of ammo acids and sugars 
by this method The constancy of these values for 
a wide range of concentration will be obvious from the 
following Table 


Olycine 


1 Mg 

2 Ht 

3 Mlf 


R value (desoend 
ing chromato 
Rmphy) 


1 Butler F J and Hayman J M Mem Dsp Agrie Ind 
Bo to 1 i p 11 1906 

> Arthur J C Manual of rusts in America and Canada p 186 
1994 

■ Mehta, K 0 Set Mon 14 219 1940 
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The following R ( values with simple water have 
been obtained in case of ammo acids and sugars 


ON THE ROLE OF CELLULOSE IN FILTER 
PAPER CHROMATOGRAPHY 

Sinoe the introduction of Filter Paper Chromato 
graphy by Consden Gordon Mid Martin 1 the field of 
application of this elegant and promising technique 
is gradually gaining ground Venous types of complex 
mixtures of natural organic compounds as well as 
synthetic products have been successfully separated 
identified and almost quantitatively estimated with 
the help of this teohmque The authors 1 have accepted 
it as a partition Chromatography according to them 
the separation depends on the differences m partition 
coefficient between the mobile phase and water satu 
rated oellulose instead of differenoes in adsorption by 
the oellulose The assumption that Me cellulose u 
playing the role of an inert support seems justified to 
them 

For some time past, we were busy in collecting 
experimental facts of all the factors—-<») paper («) 
temperature (m) quantity of amino acid (tv) extraneous 
substances, (e) degree of saturation with water and (n) 
supply of solvent and^the distance between the starting 
point and the source of solvent—which according to 
Consden s t oP can influence the R, values WeJiave ob 
served that the oellulose, in form of Filter Paper cannot 
play a completely inert role in Filter Paper Chroma* 
tography Recently Hanes and Isherwood*have propo¬ 
sed a hypothesis in whioh they have indicated that the 
pioneers' assumption ofjpure and siipplO , partition 
m ease of Filter Paper Chromatography is -an over* 


004 o o containing 10 Mg of the amino acid was applied J 


Amino acids 

Glycine 

Alanine 

Tryptophane 

Leonine 

Phenylalanine 


R, value (descend R, value (ascend 


Methionine 
Aapartio^Aoid 
Glutamic acid 


Histidine* 

Tyrosine* 

Cystine* 


•These were applied on paper as hydrochloride* and neutra¬ 
lised with ammonia vapour 

Sugars 

004 e o of 1% solution of the sugar wai applied in each ca e. 

R ( values (descending) R, values (ascend 
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Wheh pure water ia used as solvent fto question 
of partition can arise We havfc ho othei* WtwnitiVe 
thaip to assume that t^e distnbutipn of wmpq aQids 
between cellulose and water leads to these R, value#, , 
But the higher values of lft r in most eases deafly indi¬ 
cate, that the adsorption by Filter Paper is rather 
weak With these observations however, it li rather 
difficult to assume the completely mart role of cellulose 
when solvents saturated with water are used 

If the role ot oellulose were completely inert, 
the amino-add* and sugars should have moved with 
the solvent front and the corresponding R ( values 
should have been equal to 1 

Our smoereet thanks are due to Dr D M Bose, 
Director, Bose Institute for his kind interest, enoourage- 
ment and valuable criticism during the ooucse of 
this work Our best thanks are also due to Prof 
S N Bose, Khaira Professor of Physios Calcutta 
University for some valuable suggestions 

D P BtrttiA 
B BaftfcfeJM 

Bose Rosearoh Institute 
Caloutta, 23 1 1050 
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A NEW FIXATIVE FOR DIFFERENTIAL STAINING 
OF POLLEN CRA1NS-III 

The usefulness of the Aoete carmine technique 
for securing differential nuolear staining, in some eases, 
becomes impaired by the more or less strongly prottouh- 
oed basopbily of the cytoplasm, resulting in oon^pon 
ding: deterioration or total lack of differentiation 
This can, sometimes, be oorreoted by pre storing tfy 
material in alcohol or in Caraoy’s fluid, or by suitabw 
pre treatments 11 In the material so treated, the 
cytoplasm either does not stain or stains only faintly 
The differentiation is thereby improved We have 
now evolved and tried a new combination which has 
been found to give muoh better results 


of 9 l When -pollan which hasbeen preserved in this 
mixture is treated with eoete-iearorine,-the generative 
nucleus becomes, almost immediately, brilliantly and 
differentially stained; The vegetative nucleus also, 
which otherwise dose not state at -all or only very 
faintly,-— gtneraUf stands out welbstained, The techni¬ 
que is, therefore, very useful in studying th# eytotogy 
of otherwise refract o ry pollen grains, AlT-that is neoes* 
sary is to store the pollen in the medium overnight 

W e W«, hofSTprerJound that pqUan qf some spegies 
18 pot amenable sv^, to thi#, treatment It, os obvious 
from thu, Sfid,*om our f0t>»sr observations, -that pollen 
grainf of different PMt (and mdindnal pollep 
grains of the sa*ne plaub-nnd pollen pmduped.m different 
seasons), are <?i,different byxfkmifial fnqh**p This 
is one of the problems we are trying to tacklq- We havq, 
however found it very elusive and difficult Mean 
while, ft is our endeavour to discover a suitable rapid 
technique, which will give clior and, if possible, per¬ 
manent differential staining in all cases 

In connection with the technique now reported, 
it is to be noted that the nusleqg morphology is some¬ 
what adversely affected, and tbs gram* themselves 
become disorganised if stared longer than four or five 
days We are making trials to ascertain the best 
proportions of the constituents suitable for better 
fixation and prolonged storage 

The results of these trials will be published in due 
course * 

N K tlWABY 

Shvakubji Shwvastava 

MPEU 
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Scientific Instruments —Edited By IT J" Cooped, 1 
BSo, ARCScI, AM J;E E Hutchinson a Sci¬ 
entific and Toohmoal Publications Pages vi+ 
301 Pnoe Rs 30/ 

Modern civilisation may rightly be called an dff- 
spring of scientific and technological developments 
Progress ip these directions, in their turn, haye bpeo. 
dependent to a large extent on the design and mftPi'jfo"- 
ture of more and more complicated instruments. As 
on inevitable consequence of specialisation, eVefr 
branch or applied soienoe has developed its pemflUr 
instruments, a full description of which will denuadTa 


olome. In the .. 

hayp contributed 24 cheers'on some selected 
scientific instruments; For specialists the 1 
not have much value but for p 
branches it promises an f ' 


cnqpcers. on some selected 
For specialists the bpdk teay 
it fOT pereonsiyorkiug^ allied 
i interesting reading 


ThV book rn diytdcd-Tm^7 Section* Section l 
deal* With (Some optical, instrument*., A hnaf descrip¬ 
tion,the different spherieol a b egraj ^ ens fmdkthe mo, 
theda used. to. tesi.tthem, i% given telSui I C3n II 
givte H sn ^interesting *6qonnL.(»f Aeriaiptotography 
‘ 1 nqwlOwntm . Raeqrdh^jiauhigV; 

9 briefly » tonebed ^upar Oh ID is 
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on IHaoiaation and Brightnest measurement 
Oh IV, on Infra Bed Seeing Devices, is the most inter 
estiOff in this section The principle of Infra Bed 
image converter, its war time development and appli¬ 
cation in tracking and firing at enemy point* is very 
lucidly described 

Section 2 is on Astronomical and Navigational 
Instrmnents Some common astronomical instruments, 
such as Coelostat, Heliometer Filar Microscope, Blink 
Microscope, Lyot Ooronagraph, Schmidt Camera etc 
are described mCh V In Cm VI an acoount is given 
of general meteorological elements and the instrument* 
used to study them The next chapter deals with 
the application of electronic techniques in meteorolo 
gieal observations Ch VIII and IX describe impor 
tant elements of aerial navigation and modem elec 
tronio methods of measuring and indicating them 
The next chapter brings an account of the modern 
methods of absolute and differential precision time 
measurement 

In Section 3 Ch XI gives an acoount of some low 
and high voltage measuring instruments Current 
power and frequency measurement* are also briefly 
touched upon The next chapter deals with electrical 
methods of measuring speed velocity vibration, extreme 
ly small changes in length, strain, moisture oontent, 
acidity (pH value) telemetering and principles of servo 
mechanism 

Section 4 is on Electronic instrument* Ch 

XIII is a bnef survey of the commonly used circuit* 
incorporating amplifiers, oscillators and relays Ch 

XIV » entirely devoted to the Cathode Ray Tube 
and its diverse applications Technological and general 
X ray techniques are given in Ch XV In Ch XVI 
an attempt has been made to give the salient features 
of Wilson Cloud Chamber Ionisation Chamber, Geiger 
Counter, Cascade H V Accelerator etc 

Section 0, comprising chapters XVII and XVIII 
is devoted to Material Testing Instruments Various 
types of Extensometer, Strain Gauges, Fatigue M&chi 
nes etc are described Interesting methods of testing 
different physical properties of yarns and fabrics are 
given 

Section 6 describee some of the oommonly used 
Electrical, Mechanical and Sound recording instruments 

The last 4 chapters constitute Section 7 Ch XXI 
gives a chronological description of Ship Model Testing 
The next chapter deals with the principles of Air craft 
Model Testing A historical account of development 
of Calculating Machines occurs m Ch XXIII The 
concluding chapter is a summary of the factors govern 
ing the design and manufacture of reliable scientific 
instruments 

The inevitable incompleteness of the book—,and all 
books of a similar kind are perforce incomplete—, 
has been more than compensated by the addition of 
an exhaustive Bibliography at the end of each chapter 
There is a complete Index. Printing, blocks, and 
fltigWOi are all throughout on Art paper 

S D. 
fi 


Modern Text Book of Intermediate Physics VoL 

I|—By A N Banerjee Pp 668+vu Das Gupta 
ft Co Ltd , 54/3 College Street, Calcutta 1950 
Pnoe Ra. 6/- 

The present volume, which follows an earlier one 
published last year, deals with Light, Magnetism 
and Electricity upto the standard of the I So , course. 
The size of the type used in printing this book is as 
large as that in volume I and this has made the reading 
comfortable Suitable diagrams have been used 
abundantly to explain the fundamental principles 
clearly and each chapter has been followed by suitable 
numerical examples whioh will be much helpful to the 
examinees There are several chapters in this volume 
whioh have been written with much thoroughness and 
lucidity Of these mention may be made of chapters 
TX, X and XI in Light dealing with Optical Instruments, 
Spectroscopy and Colour respectively and chapters 
VII and IV m Electricity deeding respectively with 
Commercial Machinery etc and Modem Physics The 
index given at the end will be of great use to the 
students 

The author seems to have made an attempt to 
remove the longfeit want of an up to date text book 
m Light, Electricity and Magnetism and he has been 
suoeessful in this attempt The book has been bcauti 
fully got up and the pnoe is quite moderate 

8 C S 

A Text Book of Practical Physics— By 8 Venkata 
raman Pp xv+536 S Viswanathan, Ananda 
Book Depot, 14, Siganna Naick Street, Madras-1 
1949 Price Rs 7/8/ 

This book is intended for students preparing for 
the B Sc degree of an Indian University The author 
has acknowledged his indebtedness in writing this 
volume to a large number of ourrent text books of Prac¬ 
tical Physics whioh includes among others those by 
Franklin and Nichols, Glazebrook and Shaw, Watson 
Kohlrausch, and Woranop and Flint Evidently, an 
attempt has been made to collect the best features 
from these text books and to present them in a single 
volume The author seems to have been successful 
to a great extent m this attempt 

In order to cover a wide range of standard in dif 
ferent branches of physics, beginning has been made in 
each of these branches with some elementary experi¬ 
ments and these have been followed by more advanced 
experiments some of which come up to the standard 
ofBSc Honours Course In General Physios, various 
methods of measuring surface tension of liquids, 
viscosity of liquids and gases, movements of inertia 
acceleration due to gravity and oo-effioient of elasticity 
have been described and in some of these cases the theory 
has been discussed in detail In Sound, besides the 
methods of determining velocity of sound, Molde s 
experiment has also been included Similarly m Heat 
methods of determining co efficient of expansion, 
specific heat, latent heat, mechanical equivalent of 
heat, vapour pres su re of liquids as well as some ad- 
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vanoed experiments on thermal -conductivity of good 
and bad conductors bare been explained m detail 
The experiments in Optics include a large number 
of advanced experiments, t g , determination of 
wavelength of light, using interference and diffraction 
patterns, finding resolving power of optical instruments 
and analysis of elliptically polarised light In Magne 
tism the experiments described are of common type 
excepting two experiments e g , verification of inverse 
square law with Hilberts’ magnetic balance and deter 
nunation cf intensity of magnetic field at points along 
the axis of coil In Eleotncity most of the ordinary ex 
penments on measurement of current, emf, resistance, 
inductance and capacity have been described m detail 
Two experiments on magnetism, e g , drawing hysteresis 
loop for a given spocimen of iron and determining 
permeability of iron have also been described in this 
section Methods of determining characteristic curve 
of a tnode valve and efficiency of an electric motor 
have been given at the end of this section 

The book would thus serve as a suitable text 
book both for the Pass and Honours B be Courses of 
the Calcutta University if only a few more advanced 
experiments were included Nome of these are deter 
nunation of vapour density of liquids, absolute fre 
quenoy of tuning forks, dip of a magnetic needle UBing 
dip circle and electrochemical equivalent of silver 
Also a more exhaustive index would be useful to tho 
students The book will, ot course serve os a standard 
text book for Pass students 

The book is not got up beautifully but m view of 
the large number of pages and figures, the prioe men 
turned seems to be quite moderate 

8 C 8 

Advance in Applied Mechanics Von I —Edited 
By Richard von Misses and Theodore von KArmAn 
Academio Press Inc , 125 East, 23rd Street, New 
York 10 NY, USA Cloth 6'x9' pp viu+ 
293 1948 Price $ « 80 

It is difficult to define the scope and range of applied 
mechanics for it covers a very large number of subjects 
and spreads its tentacles over widely differing media 
It is therefore evident that advances m applied mecha¬ 
nics can be reviewed only by recording the develop 
ments m any particular subject only and not in general 
With this aim in view the editors of this volume have 
compiled a text recording advanoes m the major fields of 
boundary layer and compressible fluid flow and turbu- 
lence, elasticity, nonlinear mechanics and wave interac¬ 
tion problems Future volumes-will, it is hoped, dwell 
into other related topics, for it is a well known fact as re¬ 
search in applied mechanics expands interconnections of 
seemingly distant fields become more apparent 

The present volume contains in all six topics, 
vtz developments in boundary layer flow by H L 
Dryden, non linear mechanics by Minorsky , survey 
of progress in elasticity in Holland, by Biexeno, mathe- 
mathioal model study of turbulence by Burgers, numefci- 
oaLmethods in wave interaction problems by H Oeir- 
lhgjir , and Bergman’s integration method in two¬ 


VoL'l&'Kfrft 

dimensional oompresstbla flow, by R, Misses and M. 
Schiffer The first paper by Dryden comprising of 
some 40 pages forms an instructive review of laminar 
and turbulent flow in boundary layer His authority 
in the field of aeronautics enables him to give a masterly 
survey of the subject, whioh together with his lucid 
exposition and an exhaustive bibliography of 110 
items, has resulted in a very important digress for aero 
nautical engineers 

The second paper by Professor Minorsky of 
Standford University, California deals with the mathe¬ 
matical physics of non linear differential equations 
with one degree of freedom and where the parameter 
is a small number In some 00 pages comprising of 
compact mathematical analysis the author introduces 
the modern concept of non linear mechanics through 
the work of Poincare and van der Pol passing on to the 
phenomena of subharmomo resonance and parametric 
excitation The basic theoretical work on this subject 
was largely carried out in Russia by Mandlestam, Papa- 
lex i, Kryloff and Bogoliuboff, while Th von KArmAn 
and Minorsky (‘ Introduction to Non-Linear Mecha¬ 
nics, Eduard Brs Michigan, 1947) introduced the 
science m America To understand this branch of 
mechanics a reader requires an intrinsic knowledge of 
mathematics not usually acquired by a practising 
engineer This reviewer therefore feels that although 
this paper gives a very clear mathematical idea of the 
motions m a dynamic system, it does not reveal its 
applications in such fields as aoroelasticity, automatic 
control and servomechanism, theory of oscil¬ 
lations and vibration phenomena, and electronics, 
fields in which the readers of this volume are more inter¬ 
ested The third paper on elasticity by C B Bieseno 
of tho Technical University, Delft Holland, is the 
longest of all the papers (60 pages) and one which will 
interest a very wide circle ot technologists In dealing 
with the subjects on the theory ot elasticity and elastic 
stability plates and shells, theory of structure, and 
experimental stress analysis, the author mianly reviews 
the uork of tho three mam centres tnr Technische 
Hoogerachool at Delft, the Centr&le Qrganisatio, voor 
Toegepaste Natuurwet en schappehjk Ondoraoek at 
Hague, and the National Luohtvaartlaboratonum at 
Amsterdam In some 40 pages the work of the Applied 
Mechanics Laboratory of the Technical University, 
Delft is surveyed Beginning with the generalised theories 
of stability developed by Timoshenko, Bryan, South- 
well, Hencky and others the author extends hiB work 
m the realms of elastic behaviour beyond the stability 
of the Dutch Central Inst for Technical and scienti¬ 
fic Research, in fields of vibration and photoelastieity, 
covering some six pages The Aeronautical Research 
Laboratory at Amsterdam whose work is given in. the 
last section, carries out important work in the valua¬ 
tion ol second order stresses m the skin and ribe of wings, 
shell wing stresses, the tension field beyond the buckling 
stress, and tht liability of sandwich pUtes The paper 
ends with a description of two technical publication 
vtz “Techmsche Dynamik” by Biexeno and Graffixnel 
and “PJaathnteitslleer ” by FK Th van Iterson " AX 
fas as.this reviewer is aware no English version of the 
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former has so far appeared exoept for its review m 
Nature (Feb 1941) The second work on Plasticity 
has been published by Blackie & Son Ltd in English 
forms a compact digress on plasticity, and an extension 
to Nadai’s classic work The fourth paper also comps 
from the Technical University of Holland, and dealing 
as it does with the classical problems of hydrodynamics 
and turbulence should have nghtly been put alter the 
first paper by Dryden To illustrate the theory of 
turbulence a mathematical model of a hydrodynamic 
system is illustrated Although the system adopted 
is very simple, it is capable of illustrating many features 
of turbulent motion such as the thin dissipation layers 
arising from small kinematic viscosity, the transfer 
of energy through the spectrum to high frequencies 
and the appearance of a finite limit to this spectrum 
The fifth paper by Hilda Geinnger is a report on the 
hydrodynamic shock problem, numerically treated 
with the use of Lagrange’s form of equation of motion 
The methods adopted are applicable to problems rang 
ing from one to three dimensions The last paper bv 
onp of the editors of this volume is a beautiful mathe 
matical presentation of the range and power of analv 
tio functions in problems of partial differential equations 
of the elliptic type The authors extend Bergman s 
method and by a straightforward procedure present the 
integration of Chaplygin’s equation for a steady 
subsonic, irrotational and two dimensional flow The 
solution arrived at is also utilised m a special way for 
improving the Karman Tsien method for higher mach 
numbers The paper being highly mathematical in its 
content requires considerable knowledge of the subject 
to fully appreciate its value 

The volume, has a fairly good author and subject 
index It will be useful to a wide circle of engineers 
who wish to keep themselves abrest of the rapidly 
expanding field of applied mechanics and mathematics 

8 K G 


Spectroscopic Properties of Uranium Compound 

—By G H Dicke & A B F Duncan Pp 290 
Published by MoGraw Hill Book Co lno, New 
York Price $ 2 75 

This book forms part of the National Nuclear 
Energy Senes, being VoL 2 of Div. Ill dealing with 


Special Separation Projeot It discusses the spectra 
of a number of uranium compounds and their prepara¬ 
tion This senes has been prepared as record of the 
research work done under the Manhattan Projeot, the 
name given to the farflung scientific and nuolear acti¬ 
vities m the USA whioh had as their objective the 
utilization of atomic energy for military purposea 
The book is divided into two parts the first part being 
devoted to the spectroscopic properties of Uranium 
compounds The compounds studied belong mostly 
to the uranyl group Different chapters are devo¬ 
ted to the X ray analysis of tho crystal structure, fluore¬ 
scence and absorption spectra of the uranyl compounds 
An attached bibliography of 20 pages bIiowb that since 
1919, innumberable studies of Bpectrosoopio and optioal 
properties of uranium compounds have been published, 
and the present reports cannot be said to have added 
very materially to our information on the subject 
Some new and interesting observations are given on the 
isotope effects in tho fluorescence and absorption spectra 
of uranyl compounds w t i enriched U M * But 
as the authors remark ‘for a determination ot the con 
centration ot U M# the method is at present not too 
useful A second part of the report is devoted to the 
synthesis of uranium compounds chiefly belonging to 
the uranyl group and the growth of crystals of such 
compounds In an appendix exhaustive tables of 
wavelength measurements in the absorption and fluore¬ 
scence spectra of different uranyl compounds are given, 
which the authors hope may serve as foundation for 
future analysis , but they also warn, that attempting 
classification from wavelengths alone is never satisfac¬ 
tory In a concluding chapter attention has been drawn 
to the enormous value of a detailed Bpectrosoopio 
study of uranium oompounds for an understanding 
of the structure of matter, particularly of the solid 
state 

Tho reviewer feels a little disappointed in not find¬ 
ing certain information he was looking for in the report 
tnz on the preparation of intermediate compounds 
from which uranium metal in a pure state has been 
obtained, and on tho carrier distillation methods of 
spectroscopic analysis of the purity of uranium metal 
and oxides Probably if t loy are not still in the olassi 
fled list, they will be included in future reports 
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STATISTICS 

SAMPLE SURVEYS IN AGRICULTURE 

P V SUKHATME 


(SPEAKING on the theory and praotioe of Sampling 
^ as applied in Agriculture during the last decade, Dr 
Sukhatme referred to the improvement in the method 
of estimation of yield statistics of food crops The 
official method, in vogue for the last 70 years, was now 
known to be highly unsatisfactory in its results and 
out of date Of the two factors which go to make the 
total production for a given year, vtz , the area and the 
average yield, the former, in the temporary settled 
parts at least is fairly accurately known but the average 
yield calculated as the product of a ‘normal’ yield and 
the yearly condition factor has been known to be grossly 
defective not only because the supposed normal is a 
misnomer, since it seldom agreed with the average 
over a series of years but because the condition factor 
is purely subjective depending upon the vaganes of the 
staff responsible for reporting it Pioneer efforts to 
place the method of yield estimation on an objective 
footing by the employment of sample surveys were made 
by earlier workers in India but their methods had not 
been able to make an appeal to the administration 
The oontnbution of the Indian Counoil of Agricultural 
Research has been to demonstrate that a method of 
random sampling could be devised which would fit 
in with the administrative back ground of the oountry, 
which would be wieldy in the hands of routine adminis¬ 
trative staff, wbioh would not be prohibitively costly 
and would give estimates of production for important 
administrative units with a fairly high precision A 
senes of sample surveys initiated in 1944 on wheat and 
paddy and subsequently extended to almost all the 
area under these crops m India and to other crops, 
showed that the provincial yield estimates could be 
determined with high precision and revealed that official 
forecasts in the vanous provinces had a definite ten 
dency for bias and also lacked the susceptibility to 
seasonal fluctuation to the degree found in the sampling 
method 

The design best suited for these surveys was the 
stratified multi-stage sampling By adopting revenue 
inspectors’ circles as the strata and sampling 2 to 6 
villages in a stratum depending upon the area under 
the crop, 2 to 3 fields m each selected village and har¬ 
vesting 1 /80th awe plot in each selected field, the dis¬ 
trict yields could be estimated with sampling errors 
approaching 5 per cent The surveys were the largest 
or their kind earned out anywhere in the world 
* Dr Sukhatme then went on to describe the more 
Important results in the sampling theory reached in 


course of these investigations He gave the theory 
appropriate for the estimation of gains in precision 
due to stratification in a sub sampling design and 
showed that the results of earlier workers m the field 
by Cochran and Yates were special oases of those 
derived by him Based on the same results, he indicated 
an approach for calculating the relative efficiency of (1) 
the different sire sampling units, (2) of one versus two 
stage sampling and (3) weighted versus unweighted 
mean as a method of estimation m a sub sampling 
design By far the most revealing conclusion of Soienti 
fle, administrative and popular interest was that the 
use of extremely small size plots much in favour in 
oountnea like USA and U K and used m earlier 
attempts in India was ill suited for adoption under 
the field set up and crop conditions in India, since 
it almost invariably resulted in over estimation of 
yield 

Other important applications of the sampling 
method were to diverse problems such as the estima¬ 
tion of pre harvesting areas, which, in contrast to 
actually enumerated areas are of poor reliability live¬ 
stock population and cattle yard manure These 
enquiries were yet of a pilot nature but the results ob¬ 
tained had already shown that with a reasonably small 
sample and appropriate design of the enquinr, the res¬ 
pective estimates oould be obtained with fairly high 
precision 

Dr Sukhatme finally said that a virgin field for 
the employment of sampling surveys was the study 
of the effect of Grow More Food Campaign The 
oountry needs to know how much we really benefit 
from the Campaign, how much we expected to benefit 
and how much we expect, if resources are utilised on 
the principle of optimum allocation Investigations 
aimed at answering these questions were, he said, really 
“operational research” in the field of food and agricul¬ 
ture and ought, as such, to reoeive top priority 

That this had not so far happened was rather un¬ 
fortunate, but he hoped that the appreciation shown 
by the Government in regard to the improvement of 
yield statistics of food crops, for which a 5-year coordi¬ 
nated soheme for extending the use of random sample 
method to all crops and over all the territories had re¬ 
ceived approved, will also be extended to placing the 
statistics of the Grow More Food Campaign on a sound 
basis 



PHYSICS 

ROOM ACOUSTICS AND ULTRASONICS 


K N GHOSH 


CTARTING with the classical work of Prof C V 
^ Raman on the theory of the violin and its expert 
mental verification by means of his mechanically played 
violin, Dr Ghosh traced the history of the development 
of this branoh of physics in India Prof Raman s 
researches in violin were followed up by the American 
workers, and the researches finally led to the discovery 
of the properties of Stradivanous Violin and to its 
duplication at small costs In this context Prof 
Raman’s work on the impact of painoforte hammer 
has to be introduced, after the publication of this work 
a large number of Indian workers followed the problem 
of ‘impact of pianoforte hammer and the results 
stand as a landmark in the history of acoustics in 
India Similarly the disoovery of the laws of diffraction 
of ultraaomo waves by Prof Raman and Nagendra 
Nath represent another great scientific achievement 
in acoustics 

Dr Ghosh then dealt with the developments of 
modem acoustics chiefly that of room acoustics It 
is presumed by engineers that the last word on room 
acoustics is represented by Sabines law while Dr 
Ghosh emphasised that caustion and rare are neces 
in the application of Sabine s law and a physicist b 
bo ration is necessary m problems of acoustics 
correction of the architectural constructions Since 
the days of Sabine many experimental facts accumu 
lated These could be explained by the wave solu 
tion with the help of the boundary conditions of the 
walls 

Three sets of orthogonal function are obtained of 
which the wave length and absorption parameters 
depend upon the nature of wall impedance and the 
type of the wave It is found that irregular distribu 
tion of sound absorbing patches or non geometrical 
shapes of rooms are more favourable to Sabine oondi 
tkms and better room acoustic# 


Dr Ghosh then drew attention to the production 
and manufacture of suitable apparatus in India The 
equipments neoessary for the work on room acoustics 
and noise are oostly and Indian workers had worked 
with apparatus which they could themselves make nr 
import from outside Preliminary work in this direc 
tion has been done by Bhatt and Subramanimn but 
this work has to be followed in a commercial scale 
With acoustical consciousness the attention has to be 
directed to the discovery of suitable material for sound 
absorption Dr Ghosh’s own work has been extensive 
and up to-date and the addresB includes the various 
methods used for the accurate measurement of the 
acoustic impedanoe of materials A material with 
negative reactance is a very suitable one for sound 
absorption 

A few examples of the application of Heaviside 
calculus to the problem of impact of pianoforte, or the 
air flow through chink of periodically varying width 
have been discussed very elegantly by this method 

The end of the address discusses the ultrasonic 
absorption by liquids and the mechanism of this absorp¬ 
tion Dr Ghosh has stressed that the semicrystallme 
structure of the liquid states is responsible for a major 
part of the absorption of ultrasonic energy which is 
also quantised (Kothari and Auluck) in addition the 
vibrational energy may also be present for instance in 
the case of acetic acid the vibrational energy is 3020 Gal 

Lastly attention is drawn to the demand for the 
manufacture of acoustical apparatus in India There 
is no dearth of men or talont and work has already 
been done by Bhatt and Subramamum but it is ex 
peoted that industrialists should come forward and 
collect workers exclusively for this kind of work so 
that the technique suitable for the manufacture of 
acoustical apparatus for industrial and public fise may 
be perfected 
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NUTRITION AND DEFICIENCY DISEASES 

M V RADHAKBISHNA RAC 


C PEAKING on the subject of nutrition and defici 
13 ency diseases in India Dr Rao said in a country 
like ours, where famine pestilence, ignorance and reli 
gious superstitions are rife, the incidence,, of diseases 
or disorders due to faulty or inadequate nutrition is 
obviously very high The large scale migration of 
population tram one dominion to the other since the 
partition of the oountry had, among other problems 
created the problem of providing adequate diet to 
the displaced persons, This coupled with the present- 


day scarcity of food in the oountry are specially res 
ponsible for the moidenoe of deficiency states amongst 
a section of the oountry s population at the present 
time 

As a result of opportunities thus provided to the 
nutrition workers in recent times, certain clinical 
disorders which had remained obscure so far were 
traced to deficiencies in the diet The author dis¬ 
cusses such clinical conditions associated with mal 
gulntion 
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PKrjmodema ( toad-akin) Thi» is a popular 
lesion of the akin present mostly on the outer surfaces 
of the arms and thighs It is generally associated with 
dry and rough skm and with changes in the eyes such 
as night blindness, dryness of conjunctive and kera¬ 
tomalacia Beneficial effect of oral treatment with 
vitamin A oonoentrate supports the view that vitamin 
A deficiency is the predominant factor in its causation 

Nutritional Dtarrhcea Clinical experience and 
experimental work has shown that the health of the 
the small intestine is dependent on good nutrition 
and deficient diet may produce irreversible changes 
in the gut In the Relief Camps in Bombay Province 
the author came across cases of chronic diarrhcea 
refractory to any known specific treatment and yet 
amenable to simple dietetic treatment whioh inolu 
ded administration of plenty of butter milk and over 
npe bananas 

Hypoprotcinacmia The deficient intake of protein 
for economic or other reasons results in a deficiency 
state which manifests itself by swelling of feet 
general anasarca and ascites (fluid in abdomen and is 
associated with varying degrees of anaemia Such eases 
were studied among the displaced persons in Relief 
Camps in Bombay Province They improved remarkably 
with high protein diet consisting of Full Diet and 
dried milk or egg powder m the preparations of chapa 
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ties' Our idea of using proteins in the powder form 
with wheat flour is perhaps a novel one, but the authors 
experience encourages one to proceed in this direction 
and shortly come forward with some definite oonclu 
sion about the quantity and mode of its use 

Ctrrhone of the liver Portal cirrhosis m India 
is associated with nututional deficiency The dim 
oal trials suggest that a good nutritions diet e ntaming 
liberal amounts of essential ammo-acids (break down 
products of proteins) and vitamin B ooraptex may have 
a beneficial effect on the clinioal oourse of the disease 
if treatment is instituted early in the decompensated 
stage 

Tropical Ulcer The greater incidence of tropical 
ulcer or Naga Sore" in certain parts of India such as 
Assam and East Khandesh m recent years has been 
attributed to the scarcity conditions prevalent m these 
areas It is suggested that malnutrition plays a pre 
dominant part in the causation of the condition and in 
the rapid spread and delayed healing of the uloer 

Sinct the Government began taking adequate 
measures to improve the nutritional status of "the 
general population by a system of rationing of essential 
Food stuffs and equitable distribution cases of tropical 
ulcer have gradually declined in number, and it is now 
an exception rather than the rule to see a case 


PHYSIOLOGY 

PHYSIOLOGY OF HEALTH AND PHYSICAL FITNESS 

K MITRA 


YN spite of unprecedented effloresoene of know 
* ledge on Physiology and Medicine withm the last 
hundred years, we do not as yet know how to catc 50 
rise apparently healthy persons in d fferent gruicj of 
positive health Our medical undergraduates arc 
taught almost next to nothing on the technique for 
measurement of health levels In a spate of spec alis 
tion on the physiology of each of the different compo 
neats of the body the fundamental fact has been over 
looked that the human organism is an integrated whole 
and not simply a conglomeration of tissues, fluids and 
organs The incidence of lowered state of health in 
mass scale caused as a result of tbe two World Wars 
and the economic depression of thirties have brought 
into the forefront the necessity of establishing limits 
of the different grades of health or fitness and also the 
yardsticks that may be used for such a ssessment with 
reasonable precision In matters of relief, rehabilita¬ 
tion and rationing, tbe health authorities have often 
to assess whether one group of people is in a lowered 
state of health as compared to others The yardsticks 
for taeh an assessment have to be reliable, easy and 
quick of application The subject of optimum health 
and fitness nave assumed a national importance today 
as no State ca n m a i nt ain its integrity and independence 
Unless it can provide efficient and physically fit man 


powor for its agriculture, industries and the defenoe 
services 

Emergence of the concept of‘Nutrition as an m 
dividual entity within recent yours and the studies 
carried out m this connexion have helped in adding to 
our meagre store of knowledge on the physiology of 
health and fitness of man The data collected during 
investigations on the influence of working conditions 
and environment on the health of labour populations 
have tended to clarify certain issues in this connexion 
A rather comprehensive effort to study the physiology 
of health and diagnostic methodology for assessment 
of nutritional levels t was begun in early forties in no 
less than half a dozen universities of U S A In persons 
not actually ill, the state of health, fitness and nutri¬ 
tion often go together 

As a necessary preliminary for future studies on 
the physiology of health the data collected in connexion 
with investigations made in different countries have 
to be thoroughly scrutinised in order to indicate lines 
of approach to the problem. Subsequently planned 
researches on the phenomenon of health, on national 
and international basis, the latter probably with the 
help of World Health Organisation have to be sedulously 
pursued The departments of Hygiene sad physiology 
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n> -^ ICa ^ college* in India should oetab being have probably to be studied in this connexion. A 
lish droottre Haison and collaborate research on this plea has also been made so that pay scales in theaoientifeo 
subject of national importance 1 he three different and administrative services be closely equated to ensure 
phenomena of physique, organic efficiency and motor recruitment of top ranking university students in both 
fitness of the body with their relation to health and well of them instead of to the one in preference to the other 


CHEMISTRY 

THE UTILIZATION AND DISPOSAL OF INDUSTRIAL WASTES—THF NEED 
FOR A NATIONAL PROGRAMME 

J K CHOWDHURY 


CONSIDERING the size and population of thi 
country, India is relatively poor in natural resources 
The supply of many pssential minerals, fertilisers and 
other produets is far from satisfactory It is lm 
perative that we should trj to widen our raw material 
position 

Modem industrial operations extract only a small 
fraction of the raw materials as valuable marketable 
products Largo quantities of foreign ingredients 
are discarded in the process and discharged into the 
air as gases or dusts and into the rivers as effluents 
These discharges pollute the air and water and cause 
considerable damage and annoyance to the public 
besides seriously endangering public health and aquatic 
life Recovery of useful products from these industrial 
wastes is therefore necessary not only in the interest 
of national economy but also of public welfare 

Speaking on the exploitation of waste materials 
Dr Chowdhury referred to Municipal Wastes which 
consisted mainly of refuse matter and sewage He 
said sorting was the basis of the exploitation of refuse 
matter Female labour has been employed successfully 
for picking up important articles such as tin vessels 
non-ferrous metals, scrap iron, rags, paper glass, rubber 
goods etc from municipal refuse The residual organic 
matter is fermented in closed chambers when fuel gases 
and valuable oiganio manures are obtained 

The discharge of sewage into streams and rivers 
creates a pollution problem of great magnitude The 
hygienic disposal of this obnoxious material has been 
combined successfully with its utilization for agricul 
tural purposes In some places, Be wage has been 
pumped to distant fields and left to weather The 
utility of such methods is greatly limited owing to their 
dependence on weather and soil conditions, and the 
methods can hardly be said to be hygienic Modem 
biological processes of utilization make use of numerous 
bacteria present in sewage ‘Anaerobic’ fermentation 
decomposes all oiganio matter with the generation of 
oombustible gases and formation of some deoomposi 
tion products which have to be subjected to further 
aerobic’ fermentation either by the trickle filter method 
or by the activated sludge process. The final sludge 
is harmless, rich m nitrogen and used as a valuable 
manure The gases are riqji in methane and are used 
fetal for propulsion of motor vehicles or for genera¬ 


tion of power The final effluents are either led into 
irrigation channels after chlorination or are pumped 
back into the fermenting vats after suitable treatment 

Cellulosic raw materials used for pulp and paper 
industries contain large percentages of lignin and other 
organic substances whioh find little use Many inter 
esting processes have now been developed for utilizing 
these waste materials and recovtnng a part of the sol 
phur used in the extraction of cellulose The rtoent de¬ 
velopment of the ‘closed Bystem’ has enabled complete 
recovery of waste fibres and sizing materials in the 
paper industry Low grade cellulosic materials have 
been used for the manufacture of high olai a fibre boipd, 
suitable for door panels, floorings cto Another inter¬ 
esting development is the incorporation of fibrous 
wastes with cement for the manufacture of various 
parts of prefabricated houses 

Standing on the threshold of industrialisation, 
it is time for us to reflect on the raw material position 
on the one hand and the possible evil consequences of 
industrialisation on the other Only then shall Ire 
be able to devise and take appropriate measures for 
remedy Are wi, not throwing away some valuable 
materials which we need for our industrial and agri¬ 
cultural economy * Are we taking care for the pre¬ 
vention of atmotphene and nvtr pollution I The 
answer is obvious—but the difficulty is that we do not 
know wbat is to be done and how to do it 

The first prerequisite for tackling the problem is 
knowledge At present we lack knowledge of the charac¬ 
ter and quantity of waytes discharged individually and 
collectively by different industries We do not know 
the methods of oontrol and reclamation, and lack funda¬ 
mental data upon which these methods are to be 
based We do not know the minimum permissible 
limit of different contaminants m air and water In 
Europe the necessary information is collected by high 
level commissions, Committees and research organi¬ 
sations set up by the State and the industry In 
England the existing position has been reviewed by 
the Royal Commission on River Pollution, the Royal 
Commisssion on Sewage Disposal and the Standing 
Committee on River Pollution, while the Research 
Institute on River Pollution is doing valuable V«fk 
in oh&ec^ng fundamental data In U S A the ftdArii 
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government, the State* and the industries are each 
tackling the problem in their own spheres and the 
Special Advisory Committee on Water Foliation of tht 
National Resources Committee have surveyed the posi 
turn in detail Several Research Institutes have been 
founded all over the country by the Publio Health 
Department, Universities and Industrial Organisations 
The co-operative efforts of various orgauiFations have 
recently led to the establishment of the National 
Committee for Stream Improvement 

The second important requirement is the setting 
up of an administrative authority vested with adequate 
power to promote and control waste treatment A 
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programme of work on national line* can only be drawn 
up by the combined efforts of scientists, technicians, 
administrators and financiers Would an existing or 
reorganised Government Department be competent 
to undertake the task or should a separate organisa¬ 
tion be set up for the purpose f 

Only a National Committee similar to the Royal 
Commission in England and National Resouroes 
Committee in USA can find satisfactory anwers to these 
questions The constitution of a National Com¬ 
mittee should not be postponed indefinitely We have 
a duty to society We can shirk taking actum for some 
years but we oannot shirk the consequences 


PSYCHOLOGY AND EDUCATIONAL SCIENCE 

PSYCHOLOGICAL RESEARCH IN INDIA 

KALI PRASAD 


pROGRESS of modern science is characterised by 
* the uneven development of its three main branches 
vtz , the relatively high degree of control which physical 
science has enabled us to acquire over inorganic nature, 
our still very rudimentary knowledge of biology and 
the almost complete absenoe of scientific psychology 
and sociology ThiB unbalance between physical and 
technological development on the one hand and our 
relative ignorance of the social and psychological pro 
cesses on the other, ib a peouhar incongruity of modern 
times and unless it is corrected there is hardly any 
ohanoe of social understanding and human progress But 
it oannot be corrected exoept by a deliberate modification 
of the physical environment Progress m social mat 
ters has to be striven for and planned as assiduously 
and carefully as in the world of physical phenomena 
Until this is achieved, civilisation will always be tx 
posed to the threat of extinction by tht very instruments 
which scientific technology continuously forges The 
danger could perhaps be averted if the emotional consti 
tution of man is understood and reorganised, otherwise 
the combination of our present ignorance about the 
mechanisms of human motivation along with our- 
knowledge of physioal science if bound to wreck the 
fabric of society Our knowledge of man is txtremelv 
superficial and inadequate The social scienoes have, 
therefore, a difficult task and m the ensis with which 
modern civilisation is faced the development of scienti¬ 
fic psychology is an imperative necessity , for psycho 
logy is the Dasic foundation of all social science 
There is growing anxiety m modern man to under¬ 
stand man For this reason the modem century 
baa been called a psychological oentury par excellence 


Unfortunately, m India psychological research 
is still in its early infancy There are two fundamental 
problems in psychological research specially to be 
devised in the oountry vu, (1) constructive effort in 
systematic and experimental psychology, and (2) re¬ 


search in applied psychology especially in the fields of 
social psychology and educational psyohology The 
two problems are bound together, and the approach 
would have to be both constructive and experimental 
or ‘operational’ and not speculative and explanatory 
Tnis is imperative m view of the replacement of the 
Aristotelian by the Galilian mode of approach in psy¬ 
chology in recent time While physical and biological 
scienoeB today have shaken off the Aristotelian in 
fluenoe to a considerable extent, psychology is still 
under its dominance The contrast is best exempli¬ 
fied by the distinction between class-theory and field 
theory The change is already marked in discarding 
or radically modifying certain traditional postulates. 

Educational psychology has obviously a very 
large soope with a bewildering variety of problems 
But our educational research problems which are in 
many fundamental ways different from those in Western 
oountnes cannot prooeed on uncritical acceptance of 
foreign models We may broadly classify educational 
problems under four major heads 

(1) Those concerning the individual, te, the 
child, his eduoable capacity, his normalcy or otherwise 
etc , (2) those concerning processes or mechanisms 
of educations, like school organisations, curricula, 
examinations, syllabi etc ,; (3) those relating to the 
determination of the fitness, aptitude, and individua¬ 
lity of the teacher, his emoluments, his economic and 
social Btatus and (4) problems in education its relations 
to art, aesthetics and culture Some work has been 
attempted on some of the problems mentioned above 
But these have very limited application We have 
yet to have a scale of intelligence which would give 
a reliable measure of the intelligence of children The 
notorious unreliability of age record* of children and 
great differences in the culture and social strata from 
which they come are serious difficulties that have 
effectively prevented the spread of the mental tests 
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movement in this country But these difficulties 
can be met to a large extent by large scale sampling 
from representative regions and careful adaptation of 
tests There are two other wajs of overoonung this 
difficulty (1) by stressing psychological experiments 
tion and (2) by developing achievement or accomplish 
ment tests in education While there may be serious 
obstacles in the way of constructing a national nitclli 
genoe test today, we can dec dop achievement or accom 
phshment tests for school ehildrcn in school subjects 
such as reading, arithmetic spolbng, social studies 
science, geography, languages etc For it is recognised 
that a well chosen and diversified set of educational 
tests must be broad and geneiaJ in its reference and not 
too strictly limited to trivial details of a pupil s text 
book 

Present day curriculum will havo to be modified 
so as to allow room for different typo of school books 
Educational texts are directed Dot only to the memory 
process and information, but to the problematic think 
ing, the drawing of inference from data, the application 
of generalisation to specific problems and situations, 
study, habits, practices appreciation, insight etc, 
Ihus constructed they are apt to stress psychological 
processes generally and are bound to provide a clue to 
the understanding of a pupil’s mental status 

Lastly, performance tests will have to bo used 
far more extensively than has boen done so far They 
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will appear to have special usefulness in the peculiar 
conditions of our country It ib true that as a measure 
of general intelligence they show inly medium to lew 
correlation with customary criteria such as residts 
on standard intelligence tests and school achievements 
But w here (l e latter are not available os m our cast 
performance tests may be the only means of ascertain 
mg mental status When a national general mttlb 
gtncp tests is constructed thej could be used as a 
\aluablo supplement 

Tho psephologist must take advantage of the 
democratic process which is icming more and more 
to be recognised as a way of life which offers maximum 
opportunities for an individual s development It 
is true that wo have not yet attained a satisfactory 
understanding of the process in our country, but wt 
must help educate men and orunt them to t and budd 
in reactions which would develop it Strictly, the edu- 
oator and the psychologists havo to be one and the) 
both must bend their energies to tho great task of chang 
ing our attitudes and training us for democracy 
But the Booial psychologist must not aim at a dead 
homogeneity where individual differences are utterly 
levelled down and patterns of behaviour are tho- 
roughly regimented The psychologist on the other 
hand, aims at what has been pallid orohastratid 
heterogeneity where individuals make their distmc 
tive contribution and at thi Rainc tine heighten thi 
tone of thi whole socutv 


ZOOLOGY AND ENTOMOLOGY 

THE EVOLUTION OF APPLIED ENTOMOLOGY IN INDIA AND ITS FUTURE 

B C BASU 


r\R Basu traced the de\ elopment in India, of 
Agricultural Entomologj Plant Protection and 
Quarantine Organization Forest Fntomology Medical 
Entomology, Veterinary Entomology, Entomology and 
Lac cultivation, Entomology and Silk industry and 
Bee keeping and honey and gave a detailed account 
of the research work done on each subject in India 
with more or less a complete list of research workers 
on each branch of this subject From his report is 
evident that workers m India placed important 
part in tho development of this branch of science 

Agricultural Entomology and Plant Protection and 
Quarantine Organisation in India at the centre as well 
as in provinces, where they exist play important part in 
the reduction of huge damage in India to food grains 
sugarcane, tobacco, potato, ootton, jute and various 
kinds of fruits It has been estimated that India nor 
maOy suffers as a result of damage caused by all 
manner of animal pests and plant diseases to growing 
crops and stored grain, a total Joss of about 500 erdres 
of rupees a year 


For ext Entomology m India deals with devising 
methods for controls of insert pest of forest plants in 
India Undoubtedly more forest product is destroyed 
by posts diseases trad fire than is utilised Hoartwood 
borer of ml, defoliators of teak and shieham spike 
disease (insect borne) of sandal and many such are taus 
mg huge annual monetary loss to India Termite and 
borer control for Railways, Public Works and Armv 
Departments are also concern ot Forest Entomology 
Medical Entomology has a brilliant chapter in India 
The insect transmission of malaria plague, relapsmg 
fever, kalazar and guinea worms have all been disco¬ 
vered bv investigators in India and that is a glonous re¬ 
cord of which any country may be proud Huge amount 
of work has b« n done on various aspects of Medical 
Entomology m India Insects are responsible for a 
human mortality of over one and a half millions a year 
m India 

Veterinary Entomology in India though of rcoent 
origm has produced very valuable work on various 
aspects of the subjects A significant portion of mor- 
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tality amongst cattle and other livestock in India 
can be attributed to arthropodal invasion In live 
animals moreover they inflict a variety of damages 
namely defective growth decreased vigour lowered 
reproductive capacity and reduced production of milk 
meat egg woof hide and skin and work Considering 
the country s huge livestock population these damages 
ore enormous and oost many (rores of rupees anniaU> 
Entomology and lac nlk and honey industries in 
India India produces more than 90% of the total 
world production of lac India earned over 15 crores of 
rupees for loo m 1920 Researches on lac insects in 
India have helped production of loo in India immensely 
Indians were well versed in the manufacture of 
silk since 0000 years ago Sericulture is a perfect 
rural home industry and gives lirect or mdirert occu 
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pation to 270 000 people throughout the year Deve¬ 
lopment of this industry will yield India crores of 
rupees and solve her unemployment question to a con 
siderable extent 

The rough estimate of the total output of the 
honey in India is placed at 60 00 000 lbs per annum 
This is l/20th of the total which con be collected in 
India if the industry is properly organised and if bee 
keeping be extensively practised 

In conclusion Dr Bosu said that in the history 
of man insects have been responsible for more loss 
of life and destruction to property than that caused by 
wars floods earthquakes fires and famines combined 
Ho gave a plan for development of Applied Entomology 
in India and recommended for the creation of a Central 
Institute for Pure and Apphed Entomology m India 


GEOLOGY AND GEOGRAPHY 

THL PROGRESS OF OIL PROSPECTING IN THE INDIAN UNION 

T COATES 


f\IL Prospecting in the Indian Union started in 1800 
v with drilling m Assam only seven years after the 
drilling of the famous Drake well in Pennsylvania 
USA which is usually acoeptod as tho beginning of 
the modem Oil Industry 

The earliest wells were drilled without guidance of 
goienoe near oil seepages and as is likely to happen 
in such eases they found a little oil but not enough for 
oommeroial development The first wells at Digboi 
in 1889 gave rather more fortunate indication* but 
on the whole the early prospeoting results over the whole 
sub continent were discouraging and for another twenty 
years little prospecting was done 

Then scientific hypotheses were gradually developed 
concerning the occurrence of oil particularly about 
the correlation of oil rooks and the favourable nature 
of anti dines Systematic geological surveys were 
started about 1908 by the Oil Companies to make a 
thorough regional examination of the oil possibilities 

These surveys showed that m Eastern Inlia s irfaoe 
s gns of oil mainly confined to areas where the goolo 
gioal structure was too broken for accumulations on 
oil field scale while near the structure that did seem 
suitable there was never anything better than shows 
of gas which gave no definite promise of oil Test 
wells were therefore chosen to str ke a balance between 
these conflicting factors 

A sequence of wells in various plaoes started 
between 1918 and 1925 on this basis did not however 
disclose any potential oilfields though it was held 
that there might still be hopes of success if some 1 m 
portant problems found in most of these oases ootild be 
solved 


Therefore while much drilling was done to extend, 
the proved areas of the known oilfields at Digboi and 
Badarpur (the most promising places to find new pil) 
one particular area—Masimpur—was chosen for a on 
centration of effort towards solving the problems typical 
of the Surma Valley 

At Mas mpur there has been a series of test wells 
and a campaign of auxiliary core drilling involving 
more than 100 separate bore holoB some over 5000 ft 
deep This effort has already expended more than 2 
crores of rupees and although the last well was 1{ miles 
deep each difficulty surmounted has disclosed others 
ahead and the area is still not considered finally tested 
During the war period Government ordered a 
cessation of all prospecting effort (including the exten 
sive geophysical surveys which haul been started to in 
vestigate the wade alluvial plains) so as to conserve 
material for the immediate production of oil Even 
now circumstances have not yet permitted a full resump¬ 
tion of prospecting effort but drilling has already been 

C l on in Upper Assam at Tiru Hills where it has 
proved very recently that the underground struc 
ture is unexpectedly unfavourable and the area is barren 
of oil In the south west plans are in hand for drilling 
at Masimpur and (in Tnpnra) at Rokhia should cir 
c imstanooe allow 

There are other reg ons in India not completely 
without hope of oil but too specuative to be attractive 
at present Meanwmie the eastern belt of Tertiary 
rooks offers a sufficiency of prospects of the orthodox 
type the first task is to make a determined effort to 
overcome the obstacles which have led to such a relative 
look of success in the past There seems every reason 
for sober hope that some measure of success will yet 
attend theso efforts 
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agricultural sciences 

PLANNING OF AGRICULTURAL DEVELOPMENT IN FUTURE 

K I 


*T*HE address at the outset gives a brief account 
A of the historical backgrt und which brought about 
th e present conditions of scarcity and shortage and 
high prices of agricultural commodities in the country 

The village self sufficiency being broken under the 
British rule and the land fertility being delapidabod 
as a result of continued drain without replenishment 
the country is not producing so much as it should 
have and as it can The first and foremost problem 
is of the development of \ illages so as to make them 
worthwhile for the educated youngmen to go an 1 
settle there The second is of the replenishment of the 
soil by developing indigi nous resources of manure as 
lias been done in the neighbouring countries of China 
Japan and Korea for centuries past Wasteful method 
of burning cattle dung as fuel should bo stopped and 
cattle urine and human excreta and other similar pro 
duets which are being wasted at present should be 
utilised after proper composting The methods of 
soil conservation as applied to the cultivated lands 
in America and mixed farming are the other measures 
recommended to maintain soil fertility Meehan cal 
cultivation as a labour saving devico is another measure 
to which attention is drawn Besides heavy tractors 
required for reclaiming the waste land a suggesti n 
is put forward for I ght typo of machines c apahle of 
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working on tho ordinary holdings cf cultivators of 
15 20 acres It has also been advocated that rauifcd 
( Barant) areas which consist of four ffths of the total 
cultivated land m the country should be developed 
by dry farming methods Valuable results have been 
achieved m tlie Bombay 1’residency by application 
of such practices and it ib leld that by their oxtendod 
use India will be more than self sufficient in respect 
of food and other agricultural commodities Tremen 
dous loss is caused to agricultural crops by both weeds 
and insect pests and diseases and it is recommended 
that measures to centre 1 them by modem methods 
should be energetically pursued Also food crops of 
better ni tritive quality should be raised so as to satis 
fy tho requirements of the ]ieople with a smaller quan 
titj Of the general problems the most important 
is that of the creation (f Extension Service to translate 
the results of ref parch to the cultivators fields There 
is at present a big gap existing betww n the Government 
farms and the oultn atora fields and its bridging is ex 
tremely mportant to help the cause of greater produc. 
tion Finally suggestions arc made for mproving 
the quality of the staff The research staff should not 
be shifted and should be kept at their posts if they are 
found suitable throughout their career to enable them 
to become specialists as it happens in Europe and other 
outside countries 


ANTHROPOLOGY AND ARCHAEOLOGY 

PROBLEMS AND PROSPECTS OF INDIAN ANTHROPOLOGY 

C VON FURFR-HAIMENDORF 


r\R Haimendorf emphasised the need for a co ordina 
^ tion of anthropological and archaeological research 
m India In India there is a particular need for s time 
perspective For here we find on a comparatively 
narrow space a variety of population ranging from 
semi nomadic food gatherers to modem town dwellers 
While in most other parts of the world rising civiliza¬ 
tions tended to eradicate or assimilate earlier and loss 
advanced culture forms and history appears therefore as 
a succession of cultures one taking over from the other 
in India civilisations of very different level have co 
existed for long periods This is so because geographical 
conditions amt histone accident have enabled some 
of the older and loss dynamic races to avoid conflict 
and subsequent eclipse by moving out of the way of 
ascending civilisations into refuge areas difficult of 
access and unattractive To the bearers of advanced 
civilisations Frequent repetitions of this r process 


have resulted in an unparalleled accumulation of 
divergent culture types 

Perhaps the most important discovery of 
recent years m the sphere of Indian prehistoric archaeo 
logy is the identification and the dating of the neoli 
thio and chalcolithic culture strata which preceded 
the megalithic culture of South India Professor 
Wheeler s successful excavations in Brahmagiri have 
provided the key to a number of problems which 
had long puzzled the archaeologist and anthropologist 
interested in the early history of India To my mind 
the importance of these excavations to the anthropolo 
gist is twofold we are now able to date the megauthic 
culture in South India and we have for the fint time 
a clear indication of the position of that neokthio indus¬ 
try which is characterized by the partly or wholly 
polished celt of pointed butt and oval cross section 



[ 8 3 


Scanty as the archaeological material may still 
be the whole evidonoe suggests that the civilisation 
characterised by the axe with pointed butt is the first 
major neolithic civilization of Southern and. South 
Eastern Asia Where its origin lay cannot yet be said 
but we are probably justified in associating it with 
populations who first developed a neolithic economy 
t.e, an eoonomy based on agriculture and involving 
a style of life far more settled than that of food gatherers 
and hunters While in most other parts of the world 
such a primitive agricultural economy of neolithic typo 
belongs to the past in India there are numerous peoples 
whose culture pattern corresponds in most respects 
to that of neolithic man even though motal instru 
ments obtained by trade and barter may long have 
replaced the earlier stone axes These people are the 
primitive forest tribes who practise a sintern of s 11 ft 
ing cultivation wluch necessitates the tienolical clearing 
of forest growth who use neither the plough nor whoeU d 
transport, and who have usually no other domestic 
animals than dog pig and poultry Some forest 
tribes of tho high ranges of Tnvanooro and Cochin 
the Roddis and tho Dues of the Eastern Ghats the 
Kolams and the Kamars of tho Central Provinces an L 
the Juang and Birhors of Onssa and Bihar are all 
typical examples of s toh an archaic type of agricultim 

Further archaeological an l linguistic research in 
necessary to clarify this problem but a correlation bet 
ween the megalith builders of the iron age and tho 
speakers of the Dravidian languages must at least he 
considered as a vorv « nous possibility 

Speaking on the problems of cultural connections 
between Asia and pro Columbian America I)r Hannon 
dorf said Complementan to the recognition of parallel 
art style and ornamental motifs are the hnlings of 
recent botanical rosoarth into tho origin of certain 
domestic plants it has long assumed that tho culti 
vation of the sweet potato in Oceania is due to ancient 
contacts with America and it has now been made pro 
bable that the bottle gourd and certain varieties of 
ootton are of old world origin and havo b x n intro lucod 


into America in pre-Columbian tunes. In this oonneo 
tion I may mention also the theory of Stonnor and 
Anderson, who hold that maize is an old world plant 
which was introduced into America from Southeast Asia. 
Thu revolutionary theory u based on investigations 
in the hills of Assam and Burma, which seem to show 
that the cultivation of maize by the Nagas and othert 
hill tribes is much older than the European influence 
which had previously been considered responsible for 
introducing maizo to that part of the world 

In the second half of his address Dr von Fttrer 
Haimendorf discussed the value of anthropology for 
the solution of practical problems of social readjustment 
and economic change, pratioularly in the sphere of 
primitive aboriginal populations 

Tn India social planning is to day being under 
taken on a vast scale and ambitions plans for t u. 
development of backward areas are on the programme 
of most Provinoes and States But to plan the social 
advance and eoonomic betterment of aboriginal peoples 
without adequate anthropological knowledge is as mi 
possible as it would bo to undertake a programme of 
pubbe health without the advice of medical experts 
As a concrete example for the value of the application 
of anthropological knowledge to an administrative 
problem Dr von Fttrer Haimendorf described tho 
part which anthropology has played in tho schemes 
for aboriginal rehabilitation and education in Hydera¬ 
bad Stato, where anthropologists have been closely 
associated with the administration of tribal areas 
Dr von Fttrer Haimendorf concluded by empha 
sizing that anthropology is not solely concerned with 
tho more primitive forms of society but that it can 
contribute to a better understanding of any boo ety 
even the most advanced Its techniques enable ns to 
study the structure traditional values and psychologt 
cal attitudes of societies other than our own and by 
furthering the understanding of diverse cultures anthro 
pologv can materially contribute to a prevention of con 
flicts ani the growth of tolerance between communities 
and nations 
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NEED OF A COMPREHENSIVE PLANNING FOR DEVELOPMENT 
OF AGRICULTURE IN INDIA 


TT may have appeared to our readtrs that we have < 1 
* late, devoted a considerable space to the publication 
of topios dealing with agricultural and food situation 
in the country We did it oonsoiously and purposely 
because we feel that the Government and tho puoplc 
should think and act more creatively on tho gra\e 
situation the country is faced with Production of 
enough food for the people and sufficient agricultural 
commodities for Indian indu«tnes is the most impoi 
tant single problem before the country to dav And 
the degree of its solution and the speed with which m 
can achieve it will determine the future course—econo 
mic and political—of our country for many years to 
come 

We are already beginning to Ree the repercussions 
of the deficit food and cash crop production on the over 
all economy of the whole country Importation of 
cereals alone is currently draining off tho country 110 
crores of rupees every year, and m aggregate it has al 
ready deplbtod the oountry of several hundred crores of 
rupees during the past few years Paucity of tho supph 
of raw materials is gradually leading two of Indies 
most important and biggest industries, vtz jute and 
ootton, to a path of major crisis This may have been of 
recent origin especially due to devaluation and non 
devaluation, and Pakistan’s policy, but tho country 
has got to ensure measures to produce enough of these 
raw materials to meet the requirements of industry 
or else to buy supplies from outside , but India at 
present has no surplus foreign exchanges to do so 

The loss of such stupendous sums of money due to 
food importation is beginning to jeopardize all our 
post-War nation building schemes Multipurpose river 
valley schemes, whioh our leaders displayed so much 
and on which common people placed so much trust, 
are being affected due to outs in financial appropna 
tlons Apart from supplying cheap electricity for 
industrial uses, these multipurpose river-valleys 


were meant to provide irrigation to millions of 
acres and to aid in the prevention of soil erosion and 
control of floods—so harmful to men and crops Ex 
ponditure on food importation is therefore, retarding 
execution of the food production schemes of the country 
The deficit economy of the oountry is also beginning 
to have ri percussions on large scale reclamation pro- 
jects It now appears that against an original esti¬ 
mate of 4 000 heavy tractors required to perform the 
projected reclamation of cultivable fallow land, 
India can now pay for 375 tractors only Originally 
India planned to import 500 000 tons of chemical fer¬ 
tilizer but lack of foreign exchange is putting an im¬ 
pediment to such a large scale importation 

The above are only a few of the many similar ins¬ 
tances that can be cited to show how India’s defioit 
production of agricultural commodities is jeopardising 
most of our nation building schemes But these 
deficit food productions are not of yesterday s origin 
The frequent food scarcities have demonstrated it very 

? nnfullv, and it has now assumed a chrome aspect 
ears have passed by, reins of Government 
of tho country has passed from alien hands to 
people s representatives, but unfortunately almost 
tho same situation exists to day as it existed a few yean 
ago Apart from Government claims that the country 
will be turned self sufficient (in food production) 
by December 31,1951 (now the target date u changed 
to March 31,1962) the common man does not find any 
signs that the situation is gradually improving in that 
direction nor it can be comprehended how the 4 million- 
ton deficit in food production be met 

'To become self sufficient in production of food 
commodities should not be considered an impossible 
task To increase the current food production by 10 
to 15 per cent, by which amount the country is running 
short, is not an impossible task Agricultural knowledge 
and technological methods of production has imprtvee 
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go much during the past few decades that stepping up 
present yield by 10 to 16 per cent is not at all difficult 
and can be done withm reasonable time provided there 
be proper planning and conscientious execution of the 
same Since 1040 the United States of America 
has increased her agricultural production by 33 per cent 
the United Knigdom could during the same period 
step up her food production by 30 per cent So why 
not we in India * Scientific agricultural know how is 
no close preserve of any one nation Whal has been 
poeeible elsewhere can surely be achieved here also provi 
ded there is the will and unflinching resolution to 
carry out the will 

Apart from having spent a few hundred crores of 
rupees m foreign exchanges to buy imported foodgrame 
since War II the Centre and the Provinces have ex 
pended so far about TO crores of rupees on Grow Moro 
Food campaign and a like amount in subsidizing tale 
of rationed food commodities at the statutory fixed 
prices Fven then the food supply position in the 
country continues to bo the same and no substantial 
increase m production seems to have been aohicvid 

It therefore bocomos apparent that there u some 
thing basically wrong in the agricultural se+ up m the 
country The existing defects in the system need be 
remedied the agricultural departments at the Centre 
and at Provincial level are required to be revitalized 
and thoroughly reorganized before the desired target 
of agricultural production can be reached The existing 
set up has already proved its uselessness 

We therefore especially arranged for the publi 
cation of a scries of articles 1 embodying the results 
of a comprehensive study of the different aspects 
of agriculture of USA admittedly the most 
agriculturally advanced country' in the world 
to day Those articlos dealt with all the major aspects 
of agnoulture viz (%) organization (tt) agricultural 
finance and oredit (ti») industrialization of cash crop 
production (»») agricultural research and(t’) how labora¬ 
tory findings are placed in the hands of the farmers 
who oan put them into practical uses A perusal of 
those aocounts of that dynamic Department of Agricul 
ture will m itself stimulate fresh thinking and will 
provide with many a lesson as to how we m India can 
revitalize our own agriculture While publishing those 
articles we on our part reviewed the present position 
of those speeifio aspects of Indian agriculture and provi 
ded in the accompanied editorials* expert advice as to 
how our existing agricultural departments oan be reor 
ganized, how several of the science departments of 
Indian universities can be harnessed for the purpose 
of agricultural teaching and research on the model of 
the land grant agricultural colleges and agricultural 
experiment stations in the United States Me have 
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shown how agricultural oredit system can be reoonstruo 
ted and what organization is needed for the purpose 
We suggested ways as to how to help industrialization 
of a few major commercial crops Lastly we have 
shown how research can hi Ip us to better our agricul 
tural output and the ways in which laboratory know 
ledge can be placed m the hands of farmers for applioa 
tion in farming practices We believe our endeavour 
will not fail to draw the attention of the authorities 
and the people of the land 

W e foci convinced that one sided measures will 
not materially improve the situation Ihe different 
problems are so much interlinked that they require si 
multaneous attacks from several aspects at times ap 
parently unci nventional act i ns We need research 
to gather mw knowledge on several phases of agricul 
ture to harvest bigger yield and better quality It 
needs adequate financial appropriations to finance 
research of both short and long term projects but 
more especially do we need to provide the farmers with 
loans to pay for improved seed manure and approved 
farm implements Me need to do away with or appre 
oiably cut short the official red tape to ensure that 
loan amounts seed and fertilizer reach the cultivator 
in time and not after the season is ovor Above all, 
we need adequate personnel to carry modern agricul 
tural knowledge to the farmers for their uses Know 
ledge confined within the laboratory walls ib useless 
it bocomos productive only when placed at the hands 
of the actual tiller of the land to grow two blades of 
grass where he grew only one before 

Whatever organization we may have on other 
aspects of agriculture we find a complete absence of 
any sot up in the country comparable to the very 
serviceful Fxtension Service of the U S Department 
of Agriculture or the National Agricultural Advisory 
Service of the United Kingdom established as late as 
1946 However meagre the country s research set 
up be it has to credit several breeds of high yielding 
crop plants and dairy stock Several strains of Pusa 
wheat a few strains of (oimbatore sugarcane etc 
are known to y leld twice or tbnee the amount compared 
with the farmers own varieties But we still see that 
the farmers ever adjoining the Government farms 
yet sow their own unimproved strains and harvest 
one half or even less quantity than the Government 
farms although there is no physical reason for this dis 
parity Country s economy can hardly afford to spend 
money to raise high yielding strains or stock on one 
hand and not to utilize them for the common good of 
the country and the people Proper organization 
should therefore be created to ensure that these 
high \ lelders are grown width over the country Two 
things are necessary to achieve this (t) the setting 
up of large seed multiplication farms so that there 
be enough supplies available to the farmers and (tt) 
the organization of an agricultural extension service 
on the model of the one m USA or l K to popu 
lame improved breeds of crops and livestock and 
to aid in other ways farmers who only can collectively 
help to produoe more food in the oountry 
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Bat by past failures and unfulfilled promise*, 
the Department of Agriculture of the Centre as well 
as of the States has lost faith and trust of tbe common 
cultivator Often he was purnuaded to sow Government 
supplied seeds only to find to his miseries that they 
failed to perform upto the promises Often he received 
his quota of fertilizer after the season passed by 
when he was given agricultural loan he received it far 
too late to be of any productive use to him These and 
countless other not-too pleasant past experiences m his 
dealings with Government agricultural departments 
have made him suspeot even the honest and most 
sincere intentions of the agricultural departments 


However apathetic he may have grown during the 
course of the past generations, his goodwill must be 
earned by persistent efforts—not by empty promises 
but by sure deeds This requires a complete change 
m the outlook of the officials of tho agricultural 
departments and a new spirit down the ranks, a habit 
of demonstrating with their hands what they want the 
farmers to adopt and an extensive organization of ex 
tension staff to carry to every village knowledge 
regarding improved agricultural practices But they 
can be achieved only after a thorough reorganization 
has been effected m the agricultural structure of the 
country 


AGRICULTURAL EXTENSION SERVICE IN THE UNITED STATES 

J C SAHA 


'T’HE prosperity that is enjoyed by the farmers 
* m the United States of America has been made 
possible by the rapid practical application to farming 
practices of the new knowledge gained in the labors 
tones and experimental farms of the*U S Department 
of Agriculture and of the many agricultural experiment 
stations of the land grant (agricultural) colleges and 
universities of the 48 individual States One who 
has spent any length of time m U S A or made a study 
of the oausos behind the agncultural advancement 
in the North Amenca becomes at once amazed how 
quickly, effectively and efficiently tho results of labors 
tory findings are placed in the hands of farmers for 
their use 

Somo of the areas and ways m which the U S 
Extension Service has achieved magnificent results 
during the past few decades include 

"Counselling on farm problems, securing application of tbe 
finding* of research on the whole range of farm operations 
from land use soil treatment crop and livestock production 
to better farm management and business methods better 
homes and better farm and community living , working with 
rural youth, helping farmers solve problems through group 
action, mobilising rural people to meet emergencies develop 
ing an understanding of the economic and social factors affocting 
family living and agriculture in general 1 (p X) 

Origin 

The Extension Service was established under 
terms of the Smith Lever Agricultural Extension Act 
of May 8 1914, as an agency under the organizational 
set up of the U S Department of Agriculture* Tho 
Act stipulated personal contact teaching methods 
among Farmers to be finanoed by Federal grant* and 
conducted oo operatively through the land grant col 
leges of the individual States The Extension Service 


1 Joint Committee Report on Extension Programs, Policies 
and Goals U 8 Department of Agriculture and Association 
of Land Grant College* and Universities, 1048, 

* J C Saha. Aoi. A Cul 14, 441448, 1049 


is entrusted with tho rosponaibil ties of making thus 
available throughout the countrv the findmgH of investi¬ 
gations in agriculture and homo economics to those 
who can put tho information into practical uses. 

Scope of Operation 

Tho Extension Service aims to improve tht eoono- 
mic welfare, health, lannly and community life of the 
rural population by making the results of agricultural 
research a\ ailable to the farmera 

Its sphere of activities includes oo ordination of 
the agricultural and homo economics co operative 
extension work of the U 8 Department of Agriculture 
and the land grant colleges and experiment stations 
of tho individual States, it directs the country agricul- 
tural agents, home demonstration agents (women) 
and 4 H Clubs work It helps to organize county 
committees to render advisor} assistance to war vet¬ 
erans and others wishing to take up agricultural pur¬ 
suits as meins of livelihood 

Although the major items of extension programs 
arc particularly directed towards farm and rural fanu- 
lies, its effect is all pervading, as practical application 
of new technological development of more efficient 
methods of production cannot but contribute to the 
general welfare of vho consumers at large and the 
oountry as a whole. 

Mode of Operation 

The modue operandt of the Extension Service in 
agriculture and home economics aro to help farmers and 
rural families to help themselves by acquainting them 
with latest utilitarian developments relative to pro¬ 
blems facing the farm families or rural communities 
It aims to help people to attain, through their own 
initiative, a higher and more satisfying standard of 
living Nothing is done that may appear to be foroed 
from the top Historically, the extension staff has 
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recognized the propriety of, and necessity for, the oo 
operation of tne people themselves in determining 
problem emphasis in extension programs of the indivi¬ 
dual counties the methods employed for extension 
activities depend upon the nature of the problem m 
question More important of the extension methods 
used are 

lnd,w%dua,\ Counselling The extension workers 
visit individual homes or farms aid the farmers or homes 
to analyse their problems and counsel them as to the 
best way of solving specific problems Mthyugh 
a limited number of families can thus bo attended to 
within any given time, its outstanding ment lies tn 
its effectiveness Personal counsels are widely sought 
by farmers, multitudes of farmers and rural homes 
that possess telephones freely use that facilities to dis 
cuss their problems with extension personnel and get 
the required advices 

Demonstrations on Farmers’ hstates 1 he practical 
demonstration method is effectively used to teach home 
and farm practices with effectivo results The nature 
of demonstration varies according to the major problems 
of a locality Whoro soil conservation is the pressing 
problem of a locality a badly eroded farm is selected 
for demonstration work The extension perse nnel 
aided by local volunteers and if necessary strengthened 
by a working party of the U S or State Soil Conserva 
tlon Service personnel, help the farmer to put his farm 
into Bhape If pest or disease is the problem m a loca 
lity, the extension worker will stage an tflectivc method 
of spraying or dusting By such means the Extension 
Service helps farmers in a locality to get acquainted 
With the teohmque of operation and explain to them 
the benefit resulting from the application of such 
modern practices 

Meetings and Group Discussions This method 
of carrying extension information to farmirs or rural 
communities is being extensively used for the last seve 
ral years A great advantage of this method is that 
a large group of people can be served at a given time 
Liberal uses are made of films photographic slides and 
other kinds of visual aids 

One of the essential features that distinguishes 
these meetings is their informality The farmers 
are encouraged to raise for discussion any points they 
might want information on This permits an ex 
change of views and pooling of information with the 
feeling that the extension personnel is not there to bra 
tow on them good sermons only It is the human touch 
in understanding the farm communities’ daily problems 
that has endeared these meetings to them and the 
lQvewith whioh the extension works are received all 
over the United States 

Leaflets and Bulletins Because of high percentage 
of literacy published teaching devices such as leaflets 
letters and bulletins often nioely illustrated, rank high 
among the various extension methods used Depending 
whether the problem is of local or national importance, 
tne States bind grant colleges or the U 8 Department 


of Agriculture publish such informative materials and 
are distributed free to any one on request 

These publications deal with any conoeiveable 
phases of farm and rural community life from praeti 
cal farming instructions to how to iron a shirt or 
how to be happy in family life The following, 
figures will speak of the great popularity of such bulle¬ 
tins As of June 30, 1948, the number of copies dis, 
tnbuted on requests are Home canning of mats and 
vegetables—7 4 million copies , Removal of stains from 
fabric -3 0 million copies Farm poultry raising—1 7 
in lijon copies , Roses for the home —1 6 mJlion copies, 
the Farm home garden—1 2 million copies , Home-made 
felhos jams and preserves—1 8 million copies, Growing 
annual flowers—1 1 million oopies* 

One thing that has enabled such wide distribution 
of the bulletins cnculars etc is the provision m the 
act establishing the States agricultural experiment 
stations that Such bulletins or reports and the annual 
reports of said stations Bhould bo transmitted m the 
mails of the United States free of charge for the postage”* 

Radio Possession of radio receiving sets is a com¬ 
mon thing with average U S farmers Several of the 
land grant collegoamiamtain their own radio stations, 
others have specified time allotted to them -by com 
mtrcial radio stations Hundreds of county extension 
workers utilize radio facilities to carry extension know¬ 
ledge to the farm and rural communities 

Operational Units 

The activities of the Extension Service are earned 
on eountv (the opposite number of a district m adminis¬ 
trative status and usually equivalent to a sub division 
of an Indian province) basis Each oounty has 
usually one County Agricultural Agent, one Home 
Demonstration Agent j woman) and one 4 H CInb 
\guit—indicating that each group specializes in one 
aspect of a mutually complementary programs of 
extension work These categories of agents, though 
paid from the joint Federal States and Counties 
funds, are under the administrative charge of the 
States extension services with headquarters at the 
land grant colleges The extension service at the 
States level is a department of the land grant college 

Besides their official extension duties, the county 
extension personnel are actively encouraged to ener¬ 
getically co operate with other activities of the farm 
and rural community life 

County Agricultural Agent The County Agricul¬ 
tural \gent is the central figure in all agricultural acti¬ 
vities in a county He acts 4s the representative of 
the State and the Federal governments in all agricul¬ 
tural matters He acts as a clearing house of agnoul 
tural information, takes active part in organizing 
meetings and discussion groups, directs the farmer 
as to the best way of doing a thing or bow to proceed 

• VSDA August SO, 1448. 
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with in receiving benefits from various State and Federal 
agricultural upliftment funds He is usually a graduate 
in agriculture -with extensm training in extension 
methods. 

As of June 30, 1946 there were 4 624 County 
Agricultural Agents ard Assistant County Agricul 
tural Agents on the roll in U S A 

County Home Demonstration Agent Through 
group -meetings, discuss on circles practical demens 
trations (such as jelly making food dressing sowing 
etc ), house to house visits the Homo Demountrati< n 
Agent helps housewives to understand how to save 
time and energy through application of modem device s 
how to clothe thoir families suitably and economically 
how to furnish and decorate their house s decently with 
in their own income how to beautify the r home pre 
mises Such activities assist housewives to develep 
confidence, to enjoy and pride m their contribution 
to family living 

The County Homo Demonstration Agent is a woman 
and is ordinarily a college graduate majoring m home 
economics. There were 3 077 County Home Demonstra 
tion Agents and Assistant Countv Home Demonstra 
t*on Agents in employment on June 30 1946 

County 4 H Club Agent The 4^H Club activities 
are designed to develop the agricultural homemak ng 
and citizenship abilities of the rural vouth Through 
4 H Clubs* over 10 m llion rural boys and girls (ot 
the age group 10 to 21) have been taught the habit 
of group actions and helped to acquire information or 
gam skills valuable to them as future farmers and home 
makers 

The programs of work of the members of 4 II 
Clubs moludo undertaking responsibility for field cropH 
and livestock production and their marketing soil 
improvement or wild life conacre ation food preparation 
and serving making and caring for clothings hone 
gardening, etc Boj s and girls individually or m groups 
of a few undertake one or more work projects of their 
own chouse work on thorn at leisure at their 
houses or parents farms In the meetings held once 
a month or so the boys and girls report on the results 
they have obtained and compare with those obtained 
bv the other groups The boys and girls discuss their 
own expenenoes arrive at a decision as to the best way 
of doing a thing The 4 H Club agontB or other non paid 
local leaders that are present in the Club meetings act 
as mere advisers and help the members arrive at right 
oonslusions 

Besides local meetings the 4 H Clubs meet onco 
a yoar on State wire and m all—U 8 A gathering 
B«udes reporting and discussion, a part of each meet 

*tha membership pledge 1st 

M I pledge ray head to dearer thinking, 

I pledge my heart to greater loyalty, 

I pledge my hand* to larger servioe, and 
I pledge my heaith to bettuvliving, for my dub, my oom 
madly and my oountay”. 


mg—local or national, is devoted to recreational 
activities 

On July 1 1947 there were 568 paid workers cm 
ployed as county 4 H Club workers known either as 
County 4 H Club Agents or Assistant Fxtension Agents 

Speaalvit Kxtensum Workers Tho personnel aw 
training specialists m their own suljects and are 
expected to keep abreast with latest knowledge m their 
fields of speeialwatu n They kup the county extoh 
sion workers adv sed of the latest developments of new 
scientific methods and help their application to local 
problems 

The specialist extension staff consists of Extension 
Plant Pathlogists Fxtension Fntomologists Fxteiwion 
Horticulturists and several specialists in other subjects, 
they are usually located at the headquarters of the 
land grant college of the State and are placed with the 
divisions of Plant Tathoiogi Entomology eto as the 
case may bo of the lan l grant college Their constant 
association with the research workers in the land grant 
college helps them to keep up w th the latest knowledge 
in thoir respective fields 

In 1947 there were m TJ S A 1 827 extension 
specialists hi i aiious agricultural subjects They work 
under the directions of the States die rotors of extension 
work 

Financing Extension Activities 

In 1948 appropriations for extension work m 
USA totalled 58 5 million dollars (* e about 292 
m llion of devalued Indian rupee) 47 pier cent of the 
total fi nds came from Federal appropriation® 2P 3 
per cent from individual State appropriations and 
2 7 ]>cr cent from other local sources 

E xteiiRion fundH were used in 1946 as follows 3 4 
pier cent on administration 14p»rcenton publications 
of bulletins and circular® 17 8 per cent on spncahst 
work 47 2 pier c< r.t on county agu t work 24 0 pxr cent 
on homo demonstration agent work anil 6 1 per cent 
on 4 H (lub work 

Federal 1 pproprttttu vs Tho methods of deter 
mining allotments cf federal funds to the various 
States for extension werk varv with specific provisions 
made m the sevtral acts of the U S Congress The 
allotments to the states are made e n the basis of (a) 
specified amounts for each Stave (h) rural population, 
and (o) farm population 

States Appropriations Most of tho States legis 
latures ajvpropiato funds for extension work 
biennially for the sucei edmg two year period Re 
quests for extension funds arc submitted as separate 
items m an integrated budget request for all divis < ns of 
the land grant colleges—teaching research und exten 
sion 

County Appropriations County appropriations 
are made by local (county) bodies on annual bAsin 
and are usually ear marked for spovific work projeots 
on the basis of local needs 
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Okganizattoi* 

Agricultural extension work in ths United States 
is under the charge of the Extension Service, 
an agency under the U S Department of Agnoulture 
Extension Servioe is htaded by a Director, who is res¬ 
ponsible to the US Secretary of Agriculture 

Since extension activities deal with work among 
farm and rural communities, the organization at the 
Federal headquarters is concerned primarily to aid 
in the evolution of suitable programs of extension 
work, evaluation of the results obtained, co ordination 
of States and local activities where necessary and to 
exert an over all supervisory function At the bead- 
quarters at Washington, D C , the Extension Servioe 
has the following divisions — 

Division of Business Administration , 

Division of Extension Information , 

Division of Extension Studies and Irani mg, 
Division of Subject Matter 
Division of Agricultural Economics , 

Division of Field Co ordination 

Organization at State Level Administration Each 
State has an Extension Director, jointly responsible 
to the President of the and grant college of agriculture 
and the Director of Extension Service of the U S De¬ 


partment of Agnoulture The State Extension Piroetor 
administers aU extension funds, is responsible for *0 
extension projects and programs of work within. Wi 
State 

Supervision Located at the land-grant college 
also is a staff of State wide extension workers includ¬ 
ing Supervisors and State Extension Leaders who re¬ 
present tho State Director of Extension m dealing 
with county agricultural agents, oounjty home demons¬ 
tration agents and 4 H Club agents, and assist in orgama- 
ing county work 

Subject Matter Subject-matter Extension Specia¬ 
lists located also at the land grant college of the State 
serve as contact officers between tho research workers 
of the agricultural college and the county extension per- 
sonne incorporating the latest knowledge in their res¬ 
pective subjects into the county extension programs 

Organization at County Level The oounfcy extension 
person m 1 are representatives of the land-grant 
and the U S Department of Agriculture and are 
jointly resjHinsible to these agencies Station® at 
headquarters are ordinarily a County Agent, a County 
Home Demonstration Agent and a county 4 H Club 
Agent They work as public officials and are directly 
in ohargo of the respective branch of the extension 
program of the oounty 


TECHNICAL ASSISTANCE TO UNDER-DEVELOPED COUNTRIES* 


A few months ago the problem of underdeveloped 
** countries loomed large at a Conference on 
the Utilisation of World’s Resources at Lake Success 
The delegates to that Conference were told that the 
population of tho world had increased by 1,000 million 
in 4 generations, and the forecasts are that bv the end 
of the century it would be increased by another 1,000 
million Tt is in this oontext of a rapidly increasing 
and not a static population that the problems of better 
living have to be tackled 

In tho more advanced countries, whore know ledge 
of modem scienoe and technology has been applied 
to resouroe development, production of the necossi 
ties of life has grown much faster than the increase m 
population, and men have been assured freedom from 
hunger from the cradle to the grave and also a reason 
able expectation of freedom from want as a reward of 
normal work, where such knowledge has been little 
utilised for the enrichment of human life, as in the 
ease of under developed countries, the standard of 
living for the common man has remained stationary 
and even gone down There men have to live even 
now m constant fear of untimely death bv hunger and 
disease For example iu India, about 75% of the peo 

"Based on a speech by Dr J C Ghosh at the Uneeoo Conference 
in Paris on “Teohntoat Assistance to Under-developed oonotnes” 
held in autumn, 1M9 


pie live as medieval peasants often in a family of five 
rarely cultivating more than 3 acres of land The 
average per capita income is no more than 36 dollars 
a year with its inevitable incidence of malnutrition, 
famine, dieoase and ignorance 

Ihe seven hundred and fifty delegates and obser 
vers from many lands who attended the UNO Confer¬ 
ence and surveyed the world’s resources in food, water, 
power, fuel, and other essential raw materials were 
not daunted by these facts and oame to the conclusion 
that there was every prospect of guaranteeing an 
abundant life to every man and woman, if these resour¬ 
ces were integrated and developed with vision and enter¬ 
prises, on the basis of maximum production and maxi¬ 
mum utilization of existing knowledge There is, 
in fact, no real reason to be pessimistic m our outlook 
of the future 

They were, however, very conscious of the great 
gap that existed between what could be done and what 
was being done, and could only hope that by the united 
efforts of men of good will, publio opinion all the world 
over will bo enlightened and this gap would be bridged 
at an early date It is not the business of the Untsoo 
to prepare project reports or detailed plans for the deve¬ 
lopment of the resources of the under- developed coun¬ 
tries , that is the business of Gqvenunettta those 
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countries or of the UNO But it is the speoial res 
possibility of the Unesoo to spread far and wide the 
know-how for developing such resources and to focus 
world’s attention on the problem as to how to remove 
all obstaoles that stand m the way of the application 
of such knowledge Knowledge often remains rnipri 
soned in secret documents or buried m printed liters 
tore, there are often vested interests which would even 
prevent its use for economic progress It is the husi 
ness of the Unesoo to make knowledge visible in action 
or as the leader of the British delegation stated the 
other day, allay thoughts with the doing of things Ihe 
Mayor of New York in welcoming us said that the store 
of scientific and practical knowledge was itself the 
world’s greatest resource It is a resource that grows 
With use and enlarged by sharing It is the special task 
of Unesoo to make possible 6ueh sharing of knowledge 

How can this be done ? First and foremost, by provid 
ing able teachers of technology to institutions in under 
developed countries A vigorous search should be 
made for such men who would take up those responsible 
positions as a vocation and not as a career May bt 
there are among the rank of technologists, men of abi 
lity, who feel that science must have a mural basis m 
order to prevent the unlimited power which it offers 
to man from annihilating himself May be, there are 
men of science who feel such anguish in their souls 
because of evil use of science, that they interpret their 
duties in terms of humanity as a whole —who feel that 
they^may bring peaoe to this world by fighting the evils 
of hunger and ignoranoe wherever they occur, howsoever 
remote from their own homes In my recent travel in 
middle Europe, I have oome across many technologists 
of high ability w'ho have been uprooted from their home s 
or who wish to settle down m a new congenial environ 
ment, because of unsettled and extremely hard condi 
tions in their own countries Many of them have sought 
help from the International Ref igee Organization 
I am glad that the Secretary of that organization ih 
here with us to day and 1 would request him to give 
us fuller information about the possibility of engaging 
such refugee technologists m useful work in under-devc 
loped countries If men of real talent and high purpi sc 
can be discovered m sufficient numbers and giv< n 
the fullest facilities to teach the nationals of back 
ward countries how they can also develop their resources 
the paradox of rich countries inhabited by poor people 
can be solved at no distant future 

The facilities that they would require in order 
to be effective teachers are abundant supplies of cheap 
books in science and technology and adequate laborn 
tory and pilotplant equipment It is difficult to make 
suggestions off hand how thiB could be quickly done 
Publications of cheap editions of standard books on 
soienoe and technology say, on the model of Tauchmtz 
Editions which were so popular in Germany—under 
the auspices of the Unesoo for exclusive use in under 
developed Countries will be a great boon to their poor 
students. It is desirable that a small section of the 
Unesoo Secretariat should prepare detailed plans for 
quickly achieving this end. 


Next in importance, oomes the provision of fellow 
sips which will enable talented young roan from back 
ward areas to receive advanced specialized training 
in foreign institutions which enjoj high reputations 
as seats of such learning But it is not enough to 
acquire such theoretical knowledge from academic 
institutions In order to he successful one must learn 
technology as a science, and also practice it as an art, 
must acquire the skill for the making of things which 
are the products of a modem industrial system Such 
skill can he acquired m the industry itseif and to day 
the enlightened management of many industries do not 
hesitate to tram their young nationals fresh from a 
technical college in such skills But if the student 
is a foreigner, the doors of such practical training is 
rarely opened to h m To open such doors will not be 
an easy task History shows that interdependence 
follows industrialization—that a country in tne oourse 
of its industrial development beoomes contmously 
the better customer of another country which ib ahead of 
it This lesson of h story must be brought home to 
industrial magnates who are not accustomed to look 
at things from smh a long range view point There 
is no reason why a determined effort by Uncsco Bhould 
not be crowned with sue gobs 

We are thankful that in there International Confer- 
enccs, the countries that did not matter much before 
are being given greater attention , that the UNO and 
Unesco are seized with the determination to give these 
countries such technical assistance as would quickly 
enrich the life of their people The funds provided in 
the budget however are not commi nsuratc with th6 
groat task that ih being undertaken 1 do feel however, 
that is thi beginning cf good work I agree with the 
British dclcga ion tnat more money docs not always 
mean more effective work A bird may refuse to sing 
in big case But if expt ricnci shrwB as we hope it 
will, that limited funds have been used for effective 
work, then L believe, lack of funds will not stand m the 
way of the wider application of such effective work 

But however gtnprous may be the help that comes 
from outs de, the real progress of a oountry must come 
from within The leader of the Burmese delegation 
referred to the saying of Lord Buddha— work out your 
own salvation This is true net only in the spiritual 
world but hIho m the materml world After ail the worth 
of a State is the collective worth of the citizens of the 
oountry who constitute the State 

Men in high places are not wanting who emphasize 
the right of pnmit ve communities to live in their own 
ways Scholars in the lands of old civilizations, who 
have inherited the traditional wisdom of their ancestors, 
are reluctant that the faith of their people m such 
ancient wisdom should be shaken They generally 
do not recognize that science is something more than 
mere discovery of the faots and forces of nature, and 
the principles and lawB which correlate them I 
maintain, that to itB votaries science also if a jnethod, 
a confidence and a faith It is a method of controlled 
observations and experiments recorded with absolute 
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honesty It in a confidence that truth oan be discovered 
It in a faith that truth is worth discovering It is the 
essence of the whole process of discovering truth that 
new crucial experiments should be continuously per 
formed and new facts continuously gathered and that 
men of science should always maintain oompleto mtel 
lectunl honesty and re examine the existing views m 
the light of new facts In a world swayed by passions 
scientific attitude stands for suspension of judgement 
until evidence has been properly weighed 1 ho contn 
button whieh this aspect of science can make to the 
solution of human problom has often been overlooked 
It is high time that ovory effort is made to propagate 
this cultural mission of science all the world over special 
ly among people of the older oivilizatic n 

Again for under developed countries if science and 
technology were to play their part in promoting human 
welfare uonsidorable change in tho outlook of life 
may be necessary For example it will not do if peo 
plo there continue to bcliove that the world of today 
is the degenerated product of a golden age of an earlier 
period It wdl not do if they decry pursuit of happi 
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ness in thii world for the sake of securing happiness In 
Heaven It will not do if they harbour mental inertia 
under the guise of conservation of old ideas It will 
not do if they say that children are the gifts of God 
and are welcome in any number Rather should man 
m those lands learn and feel that he oan be master 
of his own environment that he need not be the vio 
tim of fate or of the forces of nature aupposed to he 
subject only to the will of the Gods The Director 
General of the Unesco in his opening address referred 
to the famous saying— I behove m tbe future because 
I make it He and the Unesco will have done their 
jobs very well to the old countries if they could inspire 
their people with faith m the fertility of free will and 
self decision The transformation of helpless masses 
of men submissive by long tradition to the vagaries 
of so called fate into self reliant communities of people 
who are conscious that they are masters of their dtstiny 
is an achieve ment worth struggling for We, who re¬ 
present under developed countries in the conference 
on our part promise all assistance and wish Unesoo 
success m this struggle 


THE SOIL AND THE ENGINEER 

B CHATTERJEF 

BENGAL ENGINEERING COLLEGE HOWRAH 


T HE soil is the oldest and perhaps the most 
used of enginei ring materials It is the upper 
weathering layer of the solid earth crust It is never 
in a state of equilibrium and is changing fre m one Htate 
to another with consequent changes m its properties 
due to physical chemical and biological processes 
operating on the mass The engineer is primarily 
interested in the physical mechanical and structural 
properties of soils The size and arrangemont of dif 
ferent particles and their behaviour under load with 
variations with moisturt content temperature and air 
supply aro of particular interest to him It is lmpcra 
tive therefore that he sho ild he well acquainted 
with these properties of soils so that he will be in a post 
tion to apply successfully the acquired knowledge to 
engineering problems 

Important contributions In this field have emanated 
from the geologist the soil scientist the industrial 
chemist* the highway engineer and the structural engine 
er From systematic examinations of sods in tho labo¬ 
ratory and Helds they have furnished valuable mforma 
tlon on the meohamoal and physical properties of soils 
m relation to their suitability for practical purposes 
This has resulted in our knowledge being crystallized 
into definite form and tests of an engineering rature 
are now available for comparing the relative merits 
Of different soils 

Th^important physical and mechanical characters 
ties which control Hie behaviour of a soil are Internal 
Ifriotiou, Cohesion, Compressibility , Elasticity, and 


Capillarity Tho engineer must be in a position to re 
cognize tho effect of the above characteristics on a soil 
and whether these are primarily due to the structure 
of the soil to tho constituents or to field conditions, 
on the bus s of information gained from a number of 
tests For engineering work testa are performed oti 
both disturbed as also on undisturbed samples When 
information ib reqi ired on foundation for dams bridges 
buildings eti undistuihed samples should preferably 
be used but for earth dams fills or highway subgrades 
disturbed samples give satisfactory data 

Selection of Site and methods of takino Sample 

The selection of the site for taking samples for 
routine tests is also of importance For purposes of 
making a preliminary survey and selection of site, 
penetration test with a probing rod such as Mackin¬ 
tosh one man bore hole outfit is extremely useful It 
can be quickly assembled and exploration to a depth of 
50ft performed in less than an hour Onoe the 
site is located the most satisfactory method for the 
examination of tbe soil strata conditions is by sinking 
a trial pit The various strata can be studied in their 
normal state and the ground water conditions exactly 
determined A record of examination must be made 
at the actual time of excavation of the trial pit, as the 
conditions of the soil change on exposure to the air of 
on oantaet with water 

Disturbed samples from the chosen site art oftefi 
obtained by shovelling the soil directly into a sack 
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«Mfe *Botf angers *» and for greater depths when 
only * email quantity of the soil is required lot explora¬ 
tion or tontine work. When large samples are required, 

fciW ace rank. 

Many ingenious methods have been devised for 
pplleeting undisturbed 8p.mpu*. The apparatus moat 
suitable for tins purpose consists of a oottmg edge 
slightly smaller in d.ameter than the interior of the 
retaining cylinder about 5' in diameter and 2 0" long 
The adapter head Is provided with a reducer to 1—1/2* 

S tode and a non return valve for retaining the 
After sampling, the cutting nose and the 
tn be removed and end caps fitted u. place which 
movents drying out of the sample during transport 
The samples may also be $ent to the laboratory in wait r 
tight containers The undisturbed samples are kept 
in a special humid room yntil actually ready for testing 
For taking undisturbed samples of granular mater al 
at shallow depths, steel boxes about 12* on a side are 
Used. With the top removed, the box is inverted ovei 
the soil and carefully forced into it while excavating 
around the edge by any suitable device When the 
container is ftm, the sample is cut from the or ginal 
materia], the box is turned nght and the top ib replaced 

Son, Tests 

In interpreting the results of soil tests, the eondi 
turns of the soil .n the field, its formations, history, 
location and natural environment are taken into con 
aideration as all these factors oontnbute to the per 
formanoe of a soil as an engineering material Tho 
tests which furnish many of the important soil constants 
and serve to indicate the presence of constituents having 
dominant influence upon engineering practices, arc do 
tailed in the following table The tvpes of samples 
to be used as also the information gained on particular 
properties are also indicated 


Tut Type of tamplu Properttu 

isturbed sampl 
lgmal location 
stones A gravels 


Disturbed samples from Adsorption oapacity 
original location without Capillarity, drainage 
---*- condition*, etc 


t Specific 
Gravity 

- 

Void wtao porosity 
moisture oentent 

* ^ p ¥f Wn L 

Sp Gravity 

Undisturbed samples 
from ths original loca 
turn. 

" 

4. Maohaakal 
Analysis 

Disturbed sample mate- Grading (relative pro. 
nalpaasmg sieve No 10; portion of sands, silts 
Moms and gravels kbm- and clays) 
vedand weighed 

i. Liquid 
Unit 

Disturbed samples, mate Capillary capacity 

1 Plasticity 

'■ss±r 

- * - 

Oohasisn, 

Oocxrtnntd eflbot of 


Tut Type of imjrfii 

9 Shrink ag e Disturbed samples, mate Oombined effect of 

Limit rial* passing tl-*- —■ - 

sieve No 45 


10 Volumetric 
and Linear 
Shrinkages 

11 Klee troche " " " Adsorption pud base 

mkal Analysis exchange properties 

IS Chemical Disturbed sample mate Absence or otherwise 
Analysis rials passing sieve No 10 of deleterious mate 
rials 

IS M axi m u m " ’ Consolidation and op 

Density* *--*■- 

14 Shear* 


Undisturbed samples, on Combined effect of 
materials without stones internal friction and 
and gravels cohesion 

15 Conaolida Undisturbed saturated Compression of satu- 

tion* samples rated strata 

16 Permeabtli Undisturbed samples for Grading pore 

ty* soils m natural state or distrih -— - 

compacted soil for fill of unj 


i button presence 
ipermeable strata. 


•Required in special oases 


Tests help ln Soil Classification 

T muted space does not allow me to deal with the 
procedures for various tests It is, however of interest 
to describe as to how the results of soil testa have helped 
m the classification of soils for engineering purposes 
Soils have been classified into eight groups based upon 
the presence of soil constituents physical properties 
and performance Ihese art, 

A—1 Excellent binder , contains proper propor¬ 
tion of coarse and fine material, high internal friction, 
high cohesion, absence of detrimental shrinkage, ex¬ 
pansion, oapillarity or elasticity. 

A —2 Improper grading or inferior b nding, 
may be stable m dry weather and soft in wet weather 
(plastio type) or highly stable when moist but becomes 
loose and dusty in dry weather (friable type) 

A —3 Almost pure sand high internal frie- 
tion , no cohesion , no detrimental capillarity or elas¬ 
ticity , flow s undt r wheel loads but furnishes excellent 
support when loads are distributed 

A —4 , Predominance of silt, internal friction 
variable, practically no cohesion, no elasticity , may 
fbrm (table road when dry but will soften m wet 
weather 

A —5 Predominance of silt but with highly 

elastic properties even when dry, will not retain com¬ 
pacted density but will rebound on removal of load 
A —6 Predominance of clay, low internal frio- 

tjon, no elasticity, high expansion and shrinkage pro- 
Marties; cun be compacted to permanent density, 
often interferes with macadam bona, deformation 
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occur* slowly under load ted very little rebound on 
the removal of load. 

A—7 : Similar to group A—0 excepting that 
it ia elastic at certain moisture oontent#; may have 
considerable volume change and oause concrete pave¬ 
ments to craak. 

A —8 : Contains very large amount* of peat or 
muok; no internal friction; low cohesion ; hi gh capil¬ 
larity and elaetioity; will settle under load. 

In laboratory examinations, the percentage of 
each soil fraction grading, is first determined. 
Then such testa, aa liquid limit, plastioity index, shrink¬ 
age l.mit, shrinkage ratio, field moisture equivalent, 
etc., are performed. The range of tho numerical values 
of these physical constants for the above eight groups 
have been Bhown in the following chart: 



A soils belongs to A—1 group if this is indicated 
in every chart. If both A—1 and A—2 are indicated 
•fthough neither ia indicated by every chart, tho soil 
should be classed as A- 2; and so on. 

$jBXono* os Soils as Esoismmho Mxtkeixl 
<The next point of interest is to see as to how the 
St of soils as engineering material ted in suggesting' 


soil amtedaacnta U specific case*. Tbia point hae bate 
discu esed under the following lima head*: 

8oil for Footings, Abutments and Fmbanhamts t 
An examination of the properties of the difierent 
groups of soils indicates that the soils belonging to 
A- 1 to A-4 groups arc best suited for foundation work: 
Next come the lees p l ast i c varieties of the d-d mi A-l 
groups. It is important to note that soils of tho A A, 
A-8, and the more plastic varieties of the AS and 
A- 7 groups should never be need without special t rea t 
ment (dismissed under treatment of soils for highway 
and airport construction). 

Soil for FiU and Dam Materials: SoOeoftha 
A- 1 to A-3 groups and the better varieties of 
A-4 are suitable for use as fil materials either in 
rolling or hydraulie method of construction. Moder¬ 
ately plastio varieties of A-4, A-6, and A-7 groups can 
be used for this purpose after stabilisation by densi- 
flc&tion. If possible, soils of the A-5 and A-8 groups 
and the more plastio varieties of the A-4, A-6 and A-7 
groups should not be used in fill construction. If 
unavoidable, they must oe adequately donsifled as per 
speoifioation laid down by soil tests. 

In earth-dam construction, groups A-l, A-2(plastio), 
A-4 (plastic) and the better varieties of A-6 and A-7 
are quite suitablo. Friable A-2 and A-4 oan be used m 
the core-wall. If possible, soils belonging to the A-8, 
A S, and A-K group and the more plastio varieties of the 
A-6 and 4-7 classes should not be used in dam construc¬ 
tion. When soiis of undesirable qualities are used* 
the densifioation method of construction should be 
used or recourse should be taken to compact the soils 
by rolling or pl&oeinent by the hydraulio method. 

Soil for Highway sad Airport Conetrvetim: 
The soils to be used for these purposes need special 
attention due to the live loads usually exoeeding consi¬ 
derably dead loads. Even soils of A-l group need some 
treatment. The requirements of soils of different 
groups have been ably summarized by Hogentogler*. 
These are as follows: 

A-l: Drainage when ground water level is high; 
treatment with deliquescent chemicals for stabilised 
•oil roads. 

A-2 (friable) : Moist condition for use as stabilized 
road material, bituminous surface treatment for use 
as base course ; thin wearing course in pavement; A-2 
(plaxtic) : Drainage to prevent softening of binder from 
below ; treatment with deliquescent chemicals; dry 
condition for use as base for thin wearing oouraea. 

A -S : Subgrade treatment by admixture of binder 
or light tan and substantial wearing courses in the 
absence of binder treatment, thick non-rigid or thin 
rigid oouraea. •> 

A-4; When drainage possible, thick w aqad ap 
or concrete pavement of medium thickness i auhpaoa 
treatmtet by admixture with oooroe oonatitnanla f oil* 
lag improve* quality. When drainage not possible. 
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thick oonerete pavement, crack oontrcd and reinforce¬ 
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A 8 Ample crack oontrol and reinforcement 
for pavement 


ment 

A 5 Same as A-4, wet conditions worse 

A B When homogeneous thick macadam or 

rigid pavoment for ample load distribution surface 
treatment bv oiling and screening crack coni n 1 
Permeable but drainage possible ma adam r iigid 
type, mechanical treatment under tradio moreases 
stability Permeable but drainage ntt possible very 
strng macadam or rigid typo with crack control 
re nforcement subgrade treatment by adtuixtjre of 
coarse material 

A 7 Same as A 0 homogeneous m addition 
surface treatment by means of tar paper for prev nf ng 
expansion beneath fresh concrete 


In oonchision it may be safely said that any engine 
oring enterprise omphnmg soil should be preceded by 
an elaborate testing of the soil in question because 
the construction is either made with the soil or the 
structure is built on it It ir therefore needless to 
emphasise that any institution where Cml rngmeonng 
is included in the curriculum of studies should have 
a well equipped soil research laboratory 

Bcmtritcsa 

Hoceotogler C A Engineering Properties of Soils MoGrsw 
Hill Book Company 1087 


PAPER MAKING IN INDIA 

D C TAPADAR 

INDIA PAPER PULP O , NAIBATI BEKOAU 


HtSTOEY 

T , HE ancunt Hindus used palm leaves Bh rja 
* fafoa »n l Sachipat (barks of Himalyan "Silver 
Birch and Agaru) for writing 1 he paper was 
introduced by the Chinese in the early Hindu pcrio 1 
or perhaps still earlier The cultural relation whirh 
is as old as the history of the two countries took shape 
in tht interchange of ideas arts and sciences The ait 
of paper making was well established m the bolder 
provinces of India before it spread to Arab a and 
Tnrkistnn A t Nowshera near Srinagar (Kashmir) the 
in dustry is saicTto be of at least 1300 year old 1 Some 
of the samples oFNcpalese paper collected by the lndiiR 
trial Section of the Indian Miisoum are still in excellent 
condition after about 1000 years of their manufacture 
There are some samples collected from Mamporo and 
are supposed to have been made several centuries ago 
The secret of the art appears to have been kept witbm 
the sphere of limited communities Its growth at any 
rate must have been very slow and it was only m the 
Mohammedan period that it developed into an nduptry 
In the middle of the fifteenth century Zainul Abcdin 
brought into Kashmir some experts from Samarkand 
who intrediced on improved technique of softening 
and beating rags hemp and cotton waste into pulp 
suing paper with noe starch and polishing with agat< 
A sort of standardisation of the process was thus set up 
and the qualitv of the paper so made has been mam 
tamed there ever since The Kagzis a class of Moha 
medans engaged in the trade spread the 1 industry 
throughout the country New raw materials like jute 
barks of trees leaves of date palm were gradually 
mtoduoed and the process of manufatare was modified 
accordingly At the time, of the introduction of the 
jnodern paper making process, the industry was more 


or less established in Bengal the United Provinces 
Madras Tnchinopoly and Cochin 8 nd and other 
places The quality of paper ranged from ordinary 
Tulat to fairly Btrong writ ng papers for aee< mt bock 
and strong wrap] it g papers The name Bally paptr* 
attached to a class of cheap writing paper of brown 
to reddish brown eolnir perhaps originated with the 
null made paper of a s milar quality pr duced by the 
Bally mills m ordir to distingi ish it fn m the hand 
made paper of the Kagzis 

Tn 1812 William Cany engaged a few native paper 
makers to make paper in the r own wr.y Gradually 
the process was modern sed and it was n this mill at 
feerampore Bengal that the first steam engirr meted 
in India was installed in 18-0 f r opentmg the btating 
engine The first Founlrinier type ooutini ous makirg 
machine was also intr ducid hire n 1832 But owing 
mainly to lack of suf jx rt if not difmite dneouragement 
on the part of the thin Government the mill was mt 
a BUCcess and the maihino was rventi ally trasferrod 
Bally IheRoyal Paper Mills at Bally was started 
T& 1867 and i n a commercial scale fra number 

of years and finally absorbed by the Titaghur Papir 
Mills in 1905 The Upper India Ooupcr Paper Mills 
this 1 third of the sines of modern papor mills was started 
Lucknow in T8"9 and is now thr oldest of the existing 
mills in this country In 19 13 thercLWtre in all se\cn 
m ills produ cing 24 000--5,000 tons of paper tr m Sabai 
grass fags "hemp ili te and imported spruce wood pulp 
H r this yC Sr R 8 Pearson of the Forest Research Jnsti 
tute, Uehra Pun published a c< mprehensivc rtpirt en 
the avilahility and utilizatu n of bamboo for thi n anu 
facture of paper but tho proerss of b< lhng with caust c 
soda suggested by k}m could be applied bo b«mb< o only 
if the knots were excluded from the charge The first 
paper mill designed $o work entirely on bamboo and 
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using the entire stem vh started at Naihati in 1918 
The process, based on cooking the material with 
a solution of magnesium bi sulphite and modified 
in details, is now one of the most efficient method of 
pulping bamboo The Pearson process was also modi 
fled by William Raitt by way ot cooking in stages and 
was soon adopted by the Titaghur Paper Mills, followed 
by various others. There are at present about twenty 
mills with a total rated capacity of 1,00,000 tons pi r 
annum 

Raw Materials 

Paper ih composed chiefly of plant fibres collected 
and formed into a sheet from a wattiy suspension 
The quality of the paper is dettrmined by the nature 
of the fibres The method of tieatnunt and the finish 
and its durability depends mainly on the degree of 
purity of the fibres i e the extent of isolation from the 
non ctllulosic substance Cellulose may bo dtfined as the 
structural basis of plants Chemically, it is a carbohj 
drate of a very high molecular weight being composed 
of a largi number of an hydro dextrose units arranged 
end to end to form a sort of chain structure The 
degree of resistance to chemicals is a functioi of this 
chain length, or the degree of polymerisation Ihi 
lower forms of cellulose which are soluble in mild acids 
and alkaliH are called hemicellulose A portion of 
hcmioellulose yield pcntoBe sugars on hydrolysis and 
is called pentosan The celluloses and htmicelluloMK 
are held in position by a sort of o<minting substance 
called lignin which is insolubli in water acids and di 
lute alkalis but are soluble m strung alkalis and sulphur 
ous acid sulphites chlorini and h\pochlontes 
Besides these there are etarohes gum sugar resins 
fats, waxes colouring matter and mineral matters 
in various proportions The mam constituents 
of some of the more important fibre yielding mater als 
are as shown in Table I For fine papers like bank, 

Tam* I 

Composition or Fibrous raw Material# 

Material Cellulose % T ignin % Pentosan»% 

Cotton 01 2 - — 

Hemp 70 3 5 2 5 8 

81ml 77 0 6 00 17 00 

Bamboo 50 0 20 0 15 0 

8abi gram 46 0 5 5 12 0 

Barley Straw 48 6 16 4 710 

Oats 48 8 18 6 22 8 

Rice 45 5 10 0 21 5 

Wheat 06 7 16 8 28 4 

Rye 36 3 11 3 20 4 

Flax 82 0 2 7 2 0 

Ranuo 85 0 1 0 2 0 

Jute 64 0 21 0 15 0 

Sprues 57 44 28 20 11 3 

Fine 54 25 26 35 11 02 

Beech 63 46 22 46 24 86 

Birch 45 30 19 56 27 07 

Poplar 47 11 18 24 23 70 

bond, ledger etc the fibre should be long strong, 
light in oolour and durable The length and the struc 
ture are characteristics of the parent substance but 


the colour and the durability depend, as hae already 
been explained, on tho punty of the isolated fibres 
Generally the substances containing high percentages 
of cellulose yield fibres of good quality As the propor 
tions of non ctllulosic matters increase, the method 
of isolation of celluloses also becomes more and more 
complex and often the product is degraded due to the 
fragmentation of the cellulose chains and other chemical 
ehangis For • heap news print and boards on the 
other hand anv fibrous raw material it good enough 
if it can lie converted into pulp at a reasonably low cost 
Between these two extreme types there are various 
grades of paper and the choice of the raw materials 
is dolt rmined by the suitability and the cost of conver 
sion to pulp Tho raw material if suitable otherwise, 
should be available in sufficient quantities and at a 
reasonable price in other words it should have little 
value or should be available in such quantities that the 
requirements for a paper mill may not interfere with 
the local demand and prices 

Manufacture of Tater Puli* 

Pulping processes can be hroadh divided into two 
olasse a — mechanical and chemical The mechanical 
proci ss consists in grinding the fibrous matennl with 
watir to a soft workable, pulp 1 he fibrep so obtained 
an wesk impure and subject to rapid deterioration 
and are su table only for low grade papers and boards 
The mechanical pulp retains abi ut K0% of tho raw 
matt rial and is the cheapest of all romnnre al pnlp 
Soft woods of fairly Iiuht colour and low resin contone 
aie best suited for making news print If before grind 
mg the logs of wood are softened with steam for a few 
hours at a pressure of about 45 pounds per sq inch 
a nmn flexible strong and durable fibre can bo obtained 
whqh although dark m colour is suitable lor wrappers 
and leather boards The colour can be unproved by 
wabhnm the steamed logs with hot water containing 
up to 2% of oxalic acid on the weight of the wood 
Such and othe r processes in which the raw materials are 
reduced to suitable si/ts by chipping or crushing 
and then subjected to a chemical treatment so as to 
remove a portion ol the rementma substances and then 
ground or otherwise disintegrated to pulp are called 
senu chemical processes 

The chemical puln is obtained by gradual elimma 
tion of the non cellnlosio materials and the process 
usually involves a penes of meohamcal and chemical 
treatments The vield of fibre is low the process is 
complicated and costly but the fibre ip stronger and 
more durable and hence better suited for fine papers than 
the corresponding mechanical pnlp from the same typo 
of raw materials The impurities of fibrous matenals 
can be removed by boiling with a caustic soda solution 
of suitable strength and under a moderately high pressure 
As the proportion of the impurities increases, the 
strength of the solution, the percentage of caustic 
soda, the boiling pressure and the cooking time are all 
increased proportionately The caustic soda is largely 
reclaimed from the spent liquor and re used in the pro 
ces* After the digestion is over the liquor is ooUeo- 
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ted together with one or more washes and concentrated 
to a fairly thick consistency The eonoentrated liquor 
usually contains sufficient organic materials to support 
its own combustion in a suitably designed furnace 
whereby soda ash or a crude carbonate of soda is ob 
tamed This is dissolved in water and the green liquor 
so obtained is then oansticised with lime so as to convert 
the carbonate of soda into hydroxide and thus the white 
liquor after oausticismg is a Relation of caustic soda 
ready for use once more in the cooking process Any 
loss of oaustio soda in the process is made up with an 
equivalent quantity of fresh soda ash added to the 
green liquor At high temperatures and pressures a 
strong solution of caustic soda can dissolve a consider 
able portion of the isolated fibre* especially the low er 
forms of cellulose and consequently the quality and the 
yield of commercial soda pidp is often advorsely affected 

By a partial replacement of the caustic soda with 
an equivalent amount of sodium sulphide the ooncen 


tant pulping prooess called the acid or the sulphite pro- 
cess In practice the sulphurous acid is used in con* 
junction with a certain proporti m of suitable base so 
as to neutralise a portitnof the hgnosulphonc scid 
formed during the process of delign fication other 
wise under the oonditu n of high temperature pressure 
and oonoentration exist ng m the digt stors the fibre 
is weakened due te hydrolys s and is often so hard and 
deeply coloured that it bt coin* unbh achable and prao 
tically useless R< sins an unaffected by tho sulphito 
liquor and always appear m tho pulp in a higher con 
ccntration than m tlio raw material Subject only to 
these limitations the sulphite process is applicable 
to any type of wood or other plants but it is mianlv 
used for pulping comfeious wood 

The comparative figures for thi requirements of 
the fibrous and non fibr us raw materials requm d for 
making pulp by the mt rc important comn orcial pro 
cesses are given m the Talk 11 


Tabus II 

Raw Matmktau fob Panbx Puts 


Mtchanical 


Sulphate 


Wood 1—1 26 Tons 

Bamboo Oran Straw — 

Sulphur Z 

Soda Ash _ 

Salt cake — 

Steam _ 

Water gall 40 000—60 000 

Electricity 70—100 kw 


2 26 Tons 
t 26—8 0 Tom 
160—260 lbs 
100—300 lbs. 


6000-6000 lb. 
100 000—160 000 
200—300 kw 


1 6—2 0 Tons 

2 6—3 0 Tons 
600—000 lbe 

260 lbs 

12000—13000 lbs 
100 000—160 000 
200-300 kw 


1 5—2 0 Tosns 

2 6—3 0 Tons 
300 400 lbs 


400- 600 
0000—12000 lb* 
100 000—120 000 
200—300 kw 


tration of the active alkali can be kept sufficiently low 
the rest remaining in reserve to make up the loss due 
to the combination with pectin and lignin as the cooking 
proceeds In practice a calculated quantity of sodium 
sulphate is added to tho concentrated spent liquor bf 
fore burning the sulphate is thereby reduced to the sul 
phide and acts as the buffer in the finished white liqu r 
The loss of chemicals incurred m the boiling and washing 
of the raw materials may be partially or wholly made 
up with sodium sulphate and this modified process s 
called the r ilphate process to differentiate it from tho 
straight soda process Tho sulphate pulp is generally 
stronger than the corresponding soda pulp and the 
yield is also higher 

The gent ral principle of tho alkalmo cooking process 
as outlined above can be applied to all plant substances 
•nd with proper adjustments of the cooking conditions 
vegetable fibres can be isolated m grades of strength 
and purity suitable for a variety of purposes Cotton 
flax hemp jute deciduous wood grasses straws 
bamboo reeds and various type of agricultural wastes 
are reduced to pulp bv this process The sulphate 
process 18 applied to oomferous wood also Some 
varieties of specially made sulphate pulps are very 
strong and durable and are called Kraft pulp 

The action of sulphurous #cid on lignin to form 
JAgBPSulphoric acid ia the bartf of another very impor 


Bleaching 

The raw pulp whether produced by mechanical 
or chemical process always retains soroo impurities 
including lignin colour ng matters which are removed 
or otherwise altered in a fashion so as to cause the pulp 
to reflect more true whiti light by a process of treatment 
technically called Bleaching The chemicals in the 
process art 

(1) Reducing agents like sulphur dioxide scdi 
um sulphite cmciuni b sul] hit aim hy irosulphito 
etc whith i nprovc the t lour f the mechanical pulp 
by reducing the colouring matter to a white c r colour 
less material the artu n is not pc rmar ent the cc lour 
reappears on oxidatu n < r even exposure to light and air 

(2) Chlorine or thlc rid die x d sc dium chlorite 
calcium hypochlorite and bit aching powder are used 
for bleaching chemical pulps by way of xidation and 
solubilization of the colouring matters which arc subto 
quently removed by washing Hie eft ct is more or 
less permanent depen ling on the parte ular } rocess 
and tho extent of bleaching 

Various novel processes of bleaching mechanical and 
semi mechanical pulps have recently been developed 
so that fibres of very excellent colour and durability are 
now producod by quite unorthodox methods The pnnci 
pie of ohloruiati in process introduced by Cross & B t\an 
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for isolation of oellrtloee from plant substances is now 
widely followed m the manufacture of ehemical pulps. 



A process devised onninully by Do Vam in Holland 
for pulping straw has been modified by Dr Umberto 
Pomiho, an Italian chemical engineer for a continuous 
operation of pulping grasses, straws, bamboo, bagasse 
etc The removal of lignin and other impurities pro-' 
ci ods in stages and the pulp mav be obtained in any 
state (f purity from crude pulp for boards to bleached 
fibres for fine printings The outstanding advantage 
of the process is the great Baving of steam and the conti 
nuity of operation 

Stock Preparation 

The first step in the preparation of the stock for 
makng paper is to soften or refine the fibres so as to 
make an uniformly felted sheet when the diluted stock 
is filt< rc d through a fine w ire cloth The simplest way to 
do so is to pound the pulp with a mortar and pestle 
or on stones w ith wooden stampers (e g with a Dheln) 
Jn modern mills handling a large quantity of 
materials the stuff is treated in soecially designed 
beating engines or refiners The individual fibres 
are thereby out macerated and hydrated te , allowed 
to absorb water on the exposed surface of the fine 
fibrils By a proper adjustment of conditions the desired 
oharact* risti"s can be developed during the beating 
process, so that a long fibred htuff can be used for various 
grades of paper The process of hydration can be groat 
ly enhanced by using external muulages like starch 
and oellulosc esters instead of disintegrating the fibres 
into fibrils Tn fact a certain proportion of lower 
forms of cellulose is essential for the developement 
of strength and ft-Ling quality of tho fibres, the highly 

E unfit d fibre like alpha pulp, and regenerated celluloses 
kt visooso silk are of little use in paper making 
Most of the common grades of paper are furnished with 
a suitable proportion of different kinds of fibre mixed 
together and refined in the beaters or treated severally 
and mixed later on in a mixing chest. In writing 


papers, water-re pellant matters like rosin, wax, oaseiiv 
etc are added in the form of emulsion and precipitated 
back by means of alum, so that the finished paper 
may take a neat impression of inks on the surface 
without getting wet through Starch, sodium silicate, 
and various other chemicals are also added to impart 
special qualities like rattle, handle eto A suitable 
proportion of mmoral fillers like china clay is also 
added m common grades of writing and printing 
papers in order to render the texture close, flat and 
the surfaoe smooth and even These auxiliary mate¬ 
rials as well as the dyes are usually added in 
the beater and throughly mixed with the pulp 

Pa?eb Makipo 

The stock so prepared goes next to the machine 
where it is uriformly spread on the machine wire at a 
suitable dilution, and a sheet of paper is formed after 
gradual abstraction of water The machine wire is 
an endless band of wiremoah spread flat on the 
supporting table rolls in Fordnmer typo of machino 
or round the circumference of a skeleton cylinder 
drum in a cylinder machine Water is drained out 
through tho wire assisted in the process by the capillary 
action of the supporting rolls os well as the suction 
applied by means of suitably designed vacuum boxes 
placed underneath The procoss of conversion of the 
stock to paper on the machino wire and the subsequent 
pressing drying, calendering and reeling are all con 
tinuous The paper after leaving tho press section 
is dried Over a number of steam heated cylinders arran 
ged m two tiers and passed through two or three stacks 
of chilled cast iron rolls whereby the surface of the sheet 
is calendered smooth The paper is then removed in 
the form of reds and finally cut to proper sizes m a cutter 
machine and finished ready for the market 

T&e Present Condition and the Future 

The chief raw materials used for paper making in 
India are bamboo and grass Although 85% of Worlds’ 
paper is made from wood its use m this country is very 
limited, mainly due to the scarcity of the common pulp 
Woods, the minimum requirement for an economics 
unit producing soda, sulphate- sulphite or mechanical 
pulp being about 20,000 tons on dry basis Some 
of the softer deciduous woods like Simul (Sulmaha 
Malabanca), Pituh (Trtwta Ntidiflora), Gewa (Excat- 
eana, Agalleha), Salai (BonotUxa Serrata) ete are easily 
reduceable to pulp by the soda as well as the sulphite 
recess The fibres are short but can still be used as 
Hers in common grades of paper Paper Mulberry 
(Broussoktta Papyrifera), Pula (Kydta Calycina), Chir 
(Ptnus Longtfolui) Salai ete can be pulped mechanically 
and used for newsprint with about 30% chemical 
bamboo pulp or 25% chemical spruce •«* The 
search for a pulp wood among rather unorthodox varie¬ 
ties has resulted in a project for a large news print 
mill in the G P 

Most of the Indian mills were designed and,cons¬ 
tructed by British flitQf who had specialised in making 
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paper from rags and grasses, and consequently the oho- 
ioe and the method of pulping raw materials have also 
been greatly influenced by foreign interest and practice 
But in reality any pulping prooess can be modified to 
suit a particular type of raw material and if one material 
is found suitable otherwise, the particular method of 
pulping to be followed is a matter of convenience 
Sabai grgss and bamboo arc usually cooked by the modi 
fled soda or sulphate pr tocss, but in one mill bamboo 
is pulped very suocessiully by a modified sulphite pro 
cess. The cooking conditions in the latter maj be eon 
trolled so as to widen the range of pulp quality suited 
for strong wrappers to fine printings When bleached 
under standard conditions the sulphite bamboo pulp 
may be purified to answer the requirements of raj ou 
The process can be applied to straw and grasses as w ell 
The waste salphite liquor is an important source of 
tanning agent lign n plastics green bond, power al 
cohol, and yeast Moreover at a consistency of 60/70% 
dry substance, the concentrated sulphite liquor can be 
easily burnt in a suitably designed furnace and the heat 
of combustion utilised to raise steam sufficient for the 
entire process of pulping and concentration and under 
properly Controlled conditions about 60% of the total 
sulphur and 70% of the magnesia can be recovered 
from the products of combustion A similar course of ex 
periments on wood has resulted m the erection ofia largo 
pulp mill in Canada very recently 4 «® There arc seve 
ral board mills in this country using straw, bagasse and 
waste paper pulped by very crude processes whereas a 
modern semi chemical process like the Asplaund would ho 
much more efficient I x tensive researches are necessary 
in the various branches of the pulp and paper industry 

The forest resources m India art not inconsiderable 
but the materials required for paper are scattered and 
the transport facihties are not adequate aod consequent 
ly the mills are finding great difficulties in procuring 
suitable raw materials at reasonable prices The areas 
rich in bamboo and grass are being exploited w ithout a 
systematic replacement and thus tbe Bourco of supplies 
are gradually receding from the place of manufacture 
and market The situation has further deteriorated 
due to the partition, because an additional quantity 
roughly 40,000 tons, of raw materials are now 
wanted from the forests in the Indian Union 
Under these circumstances, the production target 
fixed by the Paper Panel (2,64,000 tons for 1961 62 and 
4,71,000 tons for 1966 67) can hardly be reached bj 
simply erecting more machines The forest resources 
have to be more systematically survtj ed and the search 
for new raw materials greatly intensified Under 
favourable oond.tions bamboo grows faster than wood 
and the average yield per acre from cultivated forest 
may be as high as 4 tons against 26— 3 tons in case of 
(soniferous woods*. Pearson described the occurrence, 


the nature of growth, and the availability of several 
types of bamboo in Bengal, Bombay and Madras On 
waste land bamboo may be a profitable crop Some 
quiok growing trees like Sabai, Paper mulberry and 
Shimul can be cultivated to boost the production of 
per pulp Some of these trees can be raised in bam 
o plantations with advantage The waste wood 
from timber workB and plywood factories can bt con 
verted to pulp for lower grades of paper There are 
several types of wild grasses and reeds which have not 
been exploited for paper making Savana grass and 
Nal reeds (Arumlo Donax) yuld fibres not much 
infonor to that from bamboo 

An elaborate method of treatment and complicated 
machineries are out of consideration for small scale 
industries So the use of bamboo and other fibrous 
plant is not practicable for making hand made paper, 
the choice being often limited within ertton and lmcn 
rags, waste cotton hemp waste papers and imported 
wood pulp The bast fibre from paper mulberry may 
readily augment this list It is extensively used in 
Japan and Siam In Burma it is also made into card 
board blackened for use as slates for writing purposes 
in schools Tht wood is white and can be pulped by 
mechanical as well as chemical process The tree grows 
in various types of soiIb and spreads by seeds and root 
suckers out growing other species 7 If the villages arc 
properly instructed and encouraged this plant can be 
raised in this country and exploited for paper making 

Threo fundamental needs for the healthy growth 
of the industry are materials machines and men 
Materials we have got if not enough more can be grown, 
machines can be constructed when there is u sufficient 
demand but technicians and skilled labour have to 
be raised from amongst ourselves and it is a strong 
policy of the Government that is wanted to correlate 
or orient the three Training of the men for the industry 
should be sufficiently encouraged The courses of studies 
in techmoa! institutions should include Paper Techno 
logy preferably as a separate subject \n association 
of the technical men in this and alliod industries should 
be organised and meeting arranged in important loca¬ 
lities whereby the technicians mav discuss various 
problems and share one another’s experience and know 
ledge for the betterment of the industry 
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A METHOD FOR COMPARING THE RELATIVE QUALITY 
OF JUTE YARNS 

K. R SEN 

TECHNOLOGICAL HX8XAHCH LA BO BA TO AIM INDIAN CNNTBAIi JUTS COHklTTR CALCUTTA 


Intkoductton 

rpHF Indian Standards Institution has undertaken the 
A task of specifying the standard methods of estimat 
mg th testing and performance of the fibre yarn and 
fabric of jute There are powerful factors which ope 
rate as hurdles in the wav <f Housing easv testing 
standards m the oaae of jute fibre These have already 
been discussed 1 It is proposed now to oxamme the 
factors which affect the basis of comparing the spinning 
qualities of different varieties 

The technique at present in vogue for a standard 
method is a two-pronged one In the first place a yam 
is spun from a jute under constant c mditions of draft 
twist and the moss i f roving per unit 1« ngth This 
vam which thus possesses a specified grist is tested 
for the breaking 1 m 1 as well as the coefficient of varia 
tion of the massof puces having a specified short length 
by a procedure which is fixed* Henu along with the 
coefficient of variation which is used to indicate the 
degree of regulantv of the yam the tensile strength 
or the quality number (or qualitY ratio) ib employed 
to represent the bases for comparer n of the spinning 
quality Between thise two measures of quality 
the latter (quality number) is considered as of pnn 
cip&l importance for the effect of the former estima 
tion generally merge n mto that of the latter and also 
shows numerically a much shorter range of variation 
than the latter Whilf the quality number expressed 
as percentage has beer known to vary from about 
40 to 120 the irregularity coeffu lent ranges from about 
21 % to 18 

Usually therefore tho varns from different fibres 
are oompared by their values of the quality number 
when spun practically to the same grist and twist 
In other words it is considered that the relative test 
values giving the quulitv numbers of a set of standard 
yams indicate the relative spinning quality of the 
fibres 

Ab a standard method for start » e until sufficient 
knowledge has been foregathered tho method des 
onbed above seems tho only way of solving the problem 
However mthin the last decade or so much soienti 
fie information about the physical characters of jute 
fibre and yam as well aB about the procedure of v&rn 
making have been accumulated It is now known 
that when spun from one particular fibre the quality 
number at one grst may be relatively higher than that 
of another similar yam from a different fibre while 
the relative order of superiority may become inverted 
at another grist lhis knowledge has necessarily 
warranted a revision of the standard method 
for comparing the spinning quality of different 
yams A scrutiny of tne fundamental factors which 


predominate m subscribing to the quality of a yam 
is therefore attempted here • 

Discussion on Quality or Jura Yarn 

It has been noted that the qualities of a jute vam 
of specified grist (or fineness) with which a spinner is 
most often concerned are as in the case of any other 
spun yam manufacture (i) the thread strength and 
(it) the regularity The regularity of a yam depends 
partly on the characteristics of the fibre such as fric 
tion multiplicity and length of each of the adhering 
filamentous units which ooropose the material during 
tho different stages of processing and also quite largely 
on the distribution of the varying individuals before 
and during processing 

AH spun yams whatever the textile fibre used 
are more or less irregular consisting of thick and thin 
plates The irregularity is very high in the case of jute 
y am and the smallest in the case of the man made 
staple fibre The indrvid tals of staple fibre are more or 
less uniform m external features so that the effect 
of distribution is m nimum The var ations of thick 
ness are introduced during the drafting operation as 
a reaction between the fibre characters as distributed 
in tho body of the material under draft and the drafting 
treatment and the machinery There is of course no 
process yet known suoh as can altogether eliminate 
this effect particularly in the ease of the natural textile 
fibres However this may be reduced in the case of 
jute m two ways 

(») by ensuring perfect and complete splitting of 
the meshy fibre oomplex into single filamen¬ 
tous units prior to drafting or 
(it) by blending suitably matched fibres* 

Both these methods have however got very great 
practical difficulties lying in the way of consummation 
Between the two again action (») is more difficult to 
carry out 

Now, if not for any other reason simply due to the 
exiatenoe of the thick and the thm places a gradient 
of strength txists along the length of the yam The 
strength of the single thread we measure is actually the 
strength of the weakest point of tho yam within the 
specified test length ^ ariation of the strength of jute 
yam with test length has alreadv 1 een studied* 

So, it is dear that apart from any direct effect 
on dyeing, finishing etc , the irregularity of jut* yam 
also affects the strength of a specified yam This 
effect of irregularity in fact merges in the quality 
number’ estimate of the yarn Thi« fact seems to 
reduce the items of measurement for quality estimation 
of jute yam to merely one variable mz the strength 
of a specified yarn Now, it is a matter of practical 
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experience that the quality of a material ta usually 
determined by the amount of work done on U to eflect 
disintegration or rupture So, the quality of a spcci 
fled jute yam should be A function of not merely of its 
strength (for a specified test length) but also of its ex 
tension at the point of break under pull Thus for the 
study of the quality of a jute inm under specified 
conditions of testing, one must consider the grist of the 
yarn, its breaking strength under tension and the ex 
tension at the breaking point These three factors may 
be reduced to two by considering the tensile, or mtrm 
sic, strength of the yam specimen This tensile strength 
expressed as the percentage ratio of the breaking load 
m pounds to the grist in p >unds per spyudle (=14,400 
yards), has been nominated the quality ratio or quality 
number of the yam 

In addition to those two factors which, except 
for the application of draft, admit of very little personal 
control, Iwmg mainly dependent on the physical pro 
perties of the- fibre vis-a vis the yarn structure, there 
is another variable factor which can to some extent 
modify, through the structural medium, either f tho^o 
two quality determinants of the yarn This variable 
however, is almost totally under human control It 
is the “twiit” applied to the spun yarn 

The pubhshod methods so far available regarding 
the aasesment of quality of jute yarn, relyon the mea¬ 
surement of the quality number of the yam spun w ith 
a specified draft and twist from a roving of fixod m^a 
er unit length Such study is only supplemented 

J measuring irregularity of the jam as the ooefhcieni 
variation of the mass of short pieces of specified 
length The factor of extension which for the whole 
range of jute yam formation, varies from 1% to 3% 
nearly, is disregarded 

On the basis of these considerations, leaving aside 
the question of if regularity which affects the yam 
quality number through its breaking load, and also 
neglecting the very small effect of extension, it is now 
proposed to examine the validity of the quality number 
of a specified yarn as a standard measure for comparing 
the relative spinning qualities of jute yarns 

Basis or Quality Numbkb or Yabn 
There is little doubt now that the quality of a 
spun (unsized and otherwise unfinished) yam, is a com- 
plex function involving several factors broadly of the 
two following oatogones— 

(») physical nature of the material; 

(it) spuming treatment 

The most relevant physical characters of a textile 
material, known from experience in the sphere of van 
on other fibres to vitally affect yam quality number 
are — 

(») the staple length j(l), 

(*t) the mass pet unit length or gravimetric 
fineness (m), 

t 


(ttt) the frictional resistance ({&), 
and (tv) the breaking load ( p ) 

In the case of jute, there ib one special character which 
plays no mean part in determining tho quality of the 
i arn spun It is— 

(v) the splittability of the meshy complex(/t) 
Considering these five physical characters to be the 
principal ‘ material' factors for the production of 
the resulting yam quality number in the case of jute, 
it may be understood that these fibre characters act 
on the quality number through a quantity, B, which 
is an involved function of l, m, <f>,p, and p In other 
words, 

tf=/(J, m,$ p n) 

Now, if yarns are spun from different varieties of jute 
having different physical qualities of fibre, to a sueoi* 
tied grist (0), using a constant draft (£»), and a fixed 
twist (1) from roves of the same mass per unit length 
(12), the Quality Number, Q a of each yarn will naturally 
be a function of its B That is to say— 

P 0 =flf(£)=Ar, (/, p, h ) 

This is the basis of tho present quality number tech¬ 
nique of comparing tho qualities of yam from different 
varieties of juto Tho practice in vogue is to spin 
‘ standard” yams undtr specified spinning conditions 
from the different juto varieties, find the value of Q 0 ’s 
for the products, and compare their relative order 
However, beforo proceeding to adjudge the value and 
tho width of appl cability of this technique it is neces¬ 
sary to scrutinise tho function, if,, the fundamental 
and dominant element in tho study of yam quality 

Tht Funcl\on, M x 

It is definite that so far as jute is concerned, the 
staple length (1) remains a mystery until tho yam is 
spun Although the jute strands which ultimately 
go to form a yam, art, most of them, not small like 
cotton or any similar fibre, the length nevertheless has 
an important function in the determination of yam 
quality It was shown 4 how the quality number for 
the “standard ’ 10 lb hessian weft yam, which bears 
a our\ llinear relation with pi m t e , tho tensile or intrin¬ 
sic strength of the fibre concerned, happens to assume 
a rectilinear form of relationship with lp/m (This 
is also a clear indication that the strength reducing 
‘slippage'’ factor which operates as a result of yam 
structure, for a j.ite yam spun under constant spinning 
conditions, is insignificantly small * e , practically 
"zero’, just as for long staple cotton fibres 4 ) 

The importance of T In the case of the yam quality 
of jute, ana the fact that T canuot be known prior 
to actual spinning of tbe fibre, make it necessary to find 
some measureable characters of jute, which should 
influence the generation of the staple lengths fluring 
processing and spinning so strongly, that ‘I’ may be re¬ 
placed in any estimation of yarn quality from fibre 
characters No doubt much fundamental work u re¬ 
quired to be done before suoh characters, relevant 
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beyond any pale of donbt, can be found However, 
as a Working hypothec*, in absence of requisite know, 
ledge, one may proceed with ohaiacters which seem 
moat probable from a pnon consideration of facts 
so far known 

Thus it seems possible that the eplittabihty, or 
complexity oo efficient, p, as defined earlier*, the 

strength gradient of a filament, ~£ , w here K is the 

tost length corresponding to a filament strength, p, 
nad the cross-sectional area of tho filament, A (—tab), 
the area being assumed to be elliptical 7 with the 
esmi axes ‘a’ and ‘A* may prove to be such measures 
The reasons are —The complexity determines the 
probability of transverse break down of the mesh- 
work of a jute into single filaments as well as into 
filaments of difbreut degrees of multiplicity, in 
course of lam making So, this factor indicates 
the possibility of longitudinal break down of an ele¬ 
ment by the drafting force The strength gradient 
will show up the minimum drafting force necessary 
to break down a if lament longitudinally , and the cross 
section will indicate the weakest point withm a 
filament, where such minimum force will be likely to 
break the filament,and so determine the length of 
the parts There is of course one definitely known 
fact in this connection It is that the maximum pos 
sible length of a filament in the yarn cannot exceed 
the “grip to grip’ distance (L) between the feed and 
the delivery rollers So, always, 1<L 


Now from the above discussion, the staple length 
(l) should possibly be a function of ji, A and , it 

may therefore bo stated that 




Sinoe each of these three determining factors may vary 
lrdepondentlv, ‘ l ’ a .11 be determined by any one of 
these particular factors, while the other two remain 
constant So, it may be stated that, under such condi¬ 
tions, 


Therefore, when all three vary, 



This may be put as V representing the func¬ 
tion f Evaluation of V is difficult, and requires much 
ground to be oovered before it can be brought under 
oontrol However, the value# of‘p* and ‘A’ can be 
found Also, the values of 'o’ for different values -of 
'V can be obtained mi small representative samples 
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of s jute Thenoe, finding the values of Ap for corres¬ 
ponding values of AA the mean value of ^ may be 
dp 

used to represent 

Now, the s ropiest measure of the function, 's’ 
which can be conoeived, is the linear power of the un 

involved quantities, A and ^ 

On this consideration, an estimate off may be 
obtained by calculating— 



This quantity may then be statistically correlated with 
l l\ measured from different qualities of jute yam spun 
under the constant conditions considered above, to 
test the likely relevancy of the combination of the three 
Ap 

measurable quantities, j», A and in linear power 
for estimating T 

However, the qualities of gravimetric fineness, 
‘m’ and the strength, 'p' of jute filament may be reduced 
to the single factor of tensile strength, p/m So, the 
fibre quality function in the estimation of the yarn 
quality number for the “standard” yam reduces to one 
characterised by three factors cf more or less an in 
vohed nature That 16 to say, 

Qo = x 1 ( pK *) 

Failure of Q in Comparing Yams of Different Grists 

Since, for spinning warp or weft yam of hessian or 
sacking, having different gnsts and twists, the drafts 
need also be varied even a hen roves of a constant mass 
per unit length is employed, for jute yams of different 
types, to define the quad ty m mber (in wh ch 'O’ has 
merged) the general equation of quality becomes a 
function ‘q’ involving M lf D and T In other words, 

Q=q0f v D, T) 

The complex effect produced in the quality number of 
different kinds of yarn of different gnsts, can be seen 
from the varied nature of the actual G Q relationship 
aa depicted in Fig 1. Jn this figure each value is based 
on 240 to 300 observations The fact that the 
curve for the different jute varletfcs are not parallel 
to one another, dearly mdicates^hat for different 
jate varieties, the judgement of relative quality based 
on a simple estimate like Q, (aa found under ooastant 
spinning conditions) la faulty and inadequate. The 
quality number of a particular jate found by tudng one 
particular set of D and T can not give a proportionate 
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quality number at any other value of D and T Ex¬ 
tending this oonoluMon it is easy to Bee that the relative 
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Fig 1 

values of quality number of different jute fibres under 
one set of Bpinmng conditions cannot be expect'd to 
represent the relative values under a different set of 
those omd turns Any standardisation of procedure of 
eacimatmg yam quality must, therefore, be done on 
some other basis than the simple one of estimating 
Qi But before this is taken up for discussion, it is 
necessary to see to what txtent the specified quality 
standard should be made to depend upon the freaking 
extension of the jute yam also This factor was ig¬ 
nored in the earlier discussion 
Yam elongation at break 

In so far as the extension of a yam at break depends 
on that of the constituent filament, this character of 
jute yam may be relegated to the care of the function 
•J?’ {ante) by making it mere comprehensive But 
besides fibre properties, yam extension is also govemod 
bv the tvt i8t vutavxe the grist The graphs in Fig 2, 
Fig 2a and Fig 26 give the relative frequency ol the 
breaking extension of yams possessing different grists 
and twists,, fa the case of different varieties of jute 
The data are based on 300 observations in all cases but 
one. In this ease the observations numbered 25d. 
From tho horizontal positions of the curves and their 


respective dispersion, one is entitled to think that, 
most probably, the effect of twist on the breaking 



extension of jute yam of any moderate grist, is consi¬ 
derably small compared with the effect of fibre quality. 
Tho effect of grist is also very slight as the relative 
horizontal shift, when viowed in Fig 2 vertically, seems 
to indicate. So it is not expected that any serious fault 
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will be committed if the extension at break which jus 
■easts a very small average magnitude also, being 





1% to 8% in the extreme ewes for yarns varying 
iH grist frbm 7 to 521bs/spy, and in twist from 4 2 to 
1 7 t p l is ignored in finding a generalised standard 
bwis of comparing the spinning quality of jute yams 



The standard quality specification may therefore be 
wholly based on the functional equation— 

Q=q (M u D, T) 

Generalised Basis of Efficient Quality Specification 

If the equation Q—q(Mj, D, T) is further genera 
Iised by including as variable the gravimetric fineness 
of rove (R), which has so far been considered constant, 
the equation which emerges for consideration here, is 

D, T, R) 


the yams thus produced compared against specified 
quality number Under such circumstances, (x) for 
different yarns of a particular grist, D, T and R being 
constant, Q will become practically a function of Mi, 
just as Q 0 was shown to be , and (u) for different gnats 
of yam from the same material, Q will depend on 
Mi as veil as on the effect of specified values of R, D 
and T in so far as if, reacts to these factors Thus 
by spinning different fibres to a set of grists under the 
specified conditions and plotting the data for Q against 
G, a set of curves variously directed, will be obtained 
These curves should be expected to intersect the con 
vontional G Q curve which ib practically rectilinear, 
for warp or weft, at some point or other The ooordi 
nates of the point of intersection (<7„ Q t ) will then rc 
present the immediate data for estimating the standard 
spinning quality The estimate of relative quality can 
bo based on the Bingie quantity 

100 

which may be nominated the Standard Yam Measure, 
or briefly, “SYM” Ihe value of “SYM” will be dif 
feront for the warp and the weft yarns, for these two 
different eases two different conventional scales will 
require to bo used The smaller the value of SYM, 
the finer will be the yarn capable of being spun to pro 
dnee the desired quality number SYM will give the 
best measure of tho standard yarn quality, and diflerent 
fibres will be easily comparable as their values will, 
once for all, he on different points of tho same conven¬ 
tional curve taking into consideration the variability 

Table I 

Conventional Stales bob Wan* <t Weft 


There are, in this equation, four independent variables 
of which D, T and R can in some respeots be controlled 
m prooessmg and spinning So, tho right hand expres 
sion of tho equation can be Hplit up into two parts, 
one involving only the effect of the fibre characters 
which cannot be varied, and the other, the effect of the 
processing and spinning treatments on the structure 
ms a vis the fibre characters, most of which can be 
varied at will Thus the equation can be written as 
the sum of two terms, one, a simple function of 3f, and 
the other an involved function of all the four van 
ables This equation may be written as 

a (M t )+/3 (Mi , D, T, R) 

Here, ft represents the involved function of all the 
four variables When D, T and R are constant the 
effect of Mi as far as this affects j am quality is indi 
oated by this function 

Now, as a matter of convention based on the 
suitable quality number for the yam of a parti 
oular specification of grist and twist, the value 
of 'R' may bo adopted to be such that for particular 
specified values of ‘ D * and ‘7”, yams of difterent grists 
are produced In other words, R D and T can bo 
controlled for particular values of different grists and 


Yam typo Onat T P I Ruitahte Quality 

(lb apy) No Q 


Warp— 


3 

7 

0 

11 


0 3 OO 

5 5 85 

4 7 80 5 

3 0 75 5 

3 I 71 


Weft- 

Light 


4 3 70 

4 0 07 

5 7 05 

8 35 03 

3 05 01 

2 75 58 5 

2 4 50 

2 1 54 


Heavy 


2 1 53 

2 1 51 

2 0 50 

2 0 48 

2 0 40 

2 0 44 

10 41 6 

1 7 40 

1 0 38 5 


of Q with G The defeot of the present technique 
of comparing the quality numbers at one and the same 




ftfc on# and the ume grist is that the variation of quality 
aumbw with grist is not taken into account 

Conventional Scales for Warp and Weft 

In fixing the conventional scales due regard has 
been shown to tho bases on which the trade judges 
the suitability of a fibre for a particular quality Iho 
freedom to use any suitable Rove mass per unit length 
With appropriate Draft has also been recognised and 
so the scales are given as suitable quality number 
(Q>) for corresponding grist (G) and turns p< r inch (T) 
The different scales foi the warp and the weft yams are 
given below , in these the values of Q determine the 
desirable quality number for tho specified spinning 
conditions 


The results actually obtained for *8YM’ for warp 
yams from various speoies and varieties of jute are 
stated in 'Pablo IT The values of Q 0 i e the quality 
number for the present standard lOltos hessian weft 
yam, are included in the fable for comparison of the 
order of quality as obtained bj the two methods 

Tablk ii 

Obdfh or Quality ron Dimicjhcnt Pibrks 

Jute 8YM Order of 

Spouos Variety Q (warp) superiority 

White I 116 0 66 1 

II 97 5 78 3 

III 94 6 04 2 

IV 74 7 08 4 



A representation of tho conventional graph is given 
m Fig. 3 which also gives the G—T graphs 


Towa 1 114 ft 68 1 

II 112 2 28 2 

III OS 8 89 4 

IV 97 8 66 8 


The order of superiority by the SYM method 
differs to some extent from that by tho Q q method, as 
one may expect from the discussion above 


RKPBlUCNrSH 

> K R Sen 1ST B lUetin I 1949 

• B K Chakrebarti ( R Noddnr * K R Son Techno Circa r 

In lion Central lute Ckmmitte** 1948 

• K R Son tt 0 R Nod lor Toolino Ron Mom Indian Contra! 

Juto Committee N> 9 1948 

• K K Son * l R Nod lor Twhno Rom Mom Indian 

Control Jute C< mm it tee No 7 1944 
» K R Son Senes r * CltTDRr 4 No 0 1938 

• K R Hon A l R Nolder Trehno Ron Mom Indian 

Central Juto Committee N> 7 1944 
« K R Son J Text Inat 39 10 Oct 1948 


Notes and News 


DAMODAR VALLEY CORPORATION 

The Damodar Valley Project came in for sharp 
entioism during the debate last month on the budget 
grants for the Ministry of Works, Mines and Power 

The cntioisms levelled against the Corporation s 
work were mainly three fold The first referred to tho 
question of the degree of autonomy which should be 
given to the Corporation and a number of members 
led by Mr B Das and Mr B Shiva Rao ex 
pressed strong view that the Centre should exert far 
greater oontrol on its work than it had done hen tofore 
Seoondly, extravagance in expenditure was hinted by 
some members who feared that the original estimate of 
the total cost would go up by nearly 30 percent The 
third criticism would have it that the Government 
had given undue importance to foreign engineers and 


had not made the best possible utilization of tho avail 
able Indian engineering talent 

In reply to the hrst criticism Mr Garigil Minister 
for Works Mine s and Power compared the relation 
between the DVC and the Centre with that existing 
between National Coal Board and the Ministry of 
Powi r and Fuil in the United Kingdom He explained 
that the Centre could control policy exercise ndirect 
control over financial c mimituicnts when the Corpora 
tjon wanted foreign exchange and give directions if 
necessary under the provisions of the Bill But the 
criticism as to what extent this oontrol was exercised 
was left largely unanswered 

The Minister s reply regarding tho charge of extra¬ 
vagance was far from reassuring He simply said 
that he did not think the overhead expenses were too 
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heavy and that if he felt it was the ease he would not 
hesitate to use his powers to reduce such expenses 
Regarding the fullest possible use cf available cf Indian 
engineering talent, the Minister’s statement that only 
two out of the total twelve technical experts employed 
by the Corporation were foreigners was generally ac 
claimed What was more important was his disclosure 
of the unwillingness on the part of certain Indian States 
to roloase their somor ana expenenoed engineers for 
tho DVC work and the specific ease of the Government 
of Madras refusing to spare a senior engineer was men 
tionad Such difficulties are not new, and these only 
unmistakably show that after all wo do not possess any 
sizeable reserve of top ranking engineers to whom work 
of the magnitude of tho Damodar Valley Project could 
be entrusted The Minister also revealed that a chief 
engineer was shortly going to be appointed to the DVC 
and that efforts were made to secure the services of 
a qualified engineer from the USA 


WEST BENCAL’S PROGRAMME OF INDUSTRIAL 
DEVELOPMENT 

The West Bengal Assembly have passed Rs 
73,78,000 for expenditure in 11)50 51 for industrial 
development The mam features of this develop 
mont include extension of electrical power supply, 
fish culture and small scale cottage industries The 
North Calcitta Elootricity Scheme planned to cover 
an area of about 750 sq mdos and supply power upto 
Santipir Nabadwip and Birnagar would oost Rs 
24,00 000 Ranaghat, Santipur and other places would 
receive electricity from June this year and the scheme 
is oxpoctod to bo completed by 1952 

Silk, sugar and salt featured prominently in the 
government s programme for small Rcalo and cottage 
industries for which a sum of Rs 4,00,000 had been 
provide 1 Up t) the ond of December last year silk 
woi th Rs 7,08 000 was produced and about Rr 5,00,000 
revived from the sale of sdkgoods The government 
had imlertakcn development of this industry on a 
co operative has s 

Tho Chief Minister reported that one of the sugar 
mills allotted by tho Central Govt to West Bengal 
would bo established at Krishnagorc and would start 
working within a year or so 

A survey had been recently made by experts of 
a French Salt industry at the invitation of the govern 
mint in the Contat area, Midnapore, according to which 
about 5 million mds of salt a year could be produced 
in this an-a 

A sum of Rs 20 89 000 was voted for expenditure 
under ‘fisheries ’ The State’s deficitncy m fish 
was brought out by the Minister for Fisheries, 
when he said that the total supply of fish from 
the State itself was only 50,000 tons against the total 
ann lal requirement of 4,32,000 tons The government 
v had paid great attention to fish culture and had produ. 
oed about 2 million fry m their nurseries which were dis¬ 
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tributed to private pieoiculturists The government's 
estimation was that if half of this fry survived, the 
fish production would increase by 8000 mds. at the end 
of three years A Danish expert had been invited to 
make a survey of the off shore and coastal fishing in 
the Bay of Bengal area 

The production of cinchona reoeived a budgetary 
allocation of Rs 32,64,000 In moving the demand, 
the Chief Minister said that the government had about 
150,000 lbs of quinine in storage and additional plan¬ 
tations to be developed at Maungpoo would yield about 
50,000 lbs of quinine annually 


FOREST RESEARCH IN INDIA 

The Forest Research Institute, Dchra Dun, is now 
being reorganised with a view to develop the forests 
and improved uses of forest products of our country 
Under the new sot up there are some minor adminis¬ 
trative changes and that the Utilization Branch has 
been replaced by 7 independent Branches (See “Forest 
Research tn India and Bvrma, 1946 47, Part I) 

The Silvicultural researches include routine ex¬ 
periments as to the methods of stockings, seed testing, 
investigations relating to trees and crops, soil analysis 
sample plot calculation, resin tapping etc 

The importance or correct identification of timber, 
their mechanical tests and physical determinations, 
proper and improved seasoning, best and cheapest 
methods of preservation, and uses of different timbers 
for specific purposes are now being gradually realised 
by consumers and the staff of the various branches 
of tho Forost Research Institute have rendered valuable 
services to the timber users m this direction 

It is pleasing to note the manufacture cf modem 
furniture of laminated construction with decorative 
veneers at a comparatively cheap rate, and that there 
are serious attempts to make use of waste veneers, 
wood shavings and saw dusts as table tops, flooring 
blocks, electric switch cover etc Interesting observa¬ 
tions have also been recorded in connection with im¬ 
pregnated wood and plywood research, production cf 
absorbent cotton, high grade papers, preparation of 
pulp from various sources, peppermint oil from the 
Indian strain of Mentha pipe rata, camphor from 
Ocimum sp, pectin from tamarind seeds and resins 
from various other sources 

The mycologists and entomologists are now deve¬ 
loping new methods and projects to save our forests 
and forest products from fungi and insect pests Tho 
plant protectors are now exploring the possibilities of 
collecting information and data on specifio tree diseases 
and host relationships of the parasites and other wood 
forests m particular areas for employing these informa¬ 
tion in prevalent Silvicultural practices 

The results obtained by the staff of the var ous 
departments at the institute and the projects at hand 
are encouraging 
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NATIONAL PHYSICAL LABORATORY 

One of the subjects on which the NPL, which was 
opened at New Delhi on January 21 ,1950 (See Science 
and Culture 15, 318, I960), will undertake work is re 
search on fundamental standards of length, mass and 
time and thoir derived standards Spec aim'd equip 
ment and precision instruments have been secured from 
abroad Benden its valuab'e apparatus for precision 
work the laboratory will have ono of the best equipped 
libraries m physical science Nearly 10, 000 books have 
been obtained and more are on order A large and well 
equipped workshop, including glass blowing and opti¬ 
cal workshop, photo and drawing offices, a gas house and 
a oatetana will be additional features of the laboratory 
which will also accommodate the laboratories of the 
Defence Scienoe Organization The laboratory has 
recently acquired an Electron Microscope which will 
shortly l>o installed 

The work of the laboratory will be carried out 
through the following Divisions Weights and 
Measures, Applied Mechanics and Materials, Heat 
and Power Optios, Electricity h lectromcs and 
Sound, Industrial Physics, Hydraulic Research and 
Analytical Chemistry The laboratory will also have 
a Research Information Service 

The different section will be in the charge of 
Dr S Parthasarathy, Mr V Cadamhe, Dr S 
Jnanananda, Dr K N Mathur Mr O D Toglekar 
and Dr W M Vaidya, Asswtmt Director* Dr K 
S Krislinan, the eminent Indian physicist is the 
director of the laboratory 


JUBILEE OF NATIONAL PHYSICAL 
LABORATORY (England) 

The National Physical Laboratory, Teddington 
(England) recently celebrated the jubilee of its founda 
tion on January 1, 1900 when Dr R Glazcbrook took 
up appointment as Director Originally the laboratory 
was housed in Kew, but shortly afterwards it was 
moved to its present site at Teddington The staff 
whioh in 1900 was about 21, has in course of time 
increased to its present strength of over 1,100 The 
laboratory was originally founded for the standardi 
cation acid verification of instruments, the testing of 
mater ials and for tho determination of physical cons¬ 
tants At the time of the opening of the new building 
at Teddington in March lt>02, the late King George 
V, then Prmoe of Wales, had expresed a hope that 
the laboratory may develop mto a national organiza¬ 
tion for "furtherance of application of science to 
commerce and industry ” This hope has during the 
last fifty yean been more than fulfilled 

“The laboratory" according to Nature “unlike 
most of the Government scientific establishments, is 
organised on the basis of subjects, rather than the 
servioe of particular pbjects"; its different divisions 
oover most of the fields of physical scienoe, whioh has 
enabled it to be the seed-bed in whiolr different rese¬ 


arches have gemmated and grown until they were 
sufficiently vigorous to lead a separate existence else 
where Thus tho Building Research Station, the Road 
Research Laboratory have grown out as separate orga 
nizations Similarly research in hydrauhes, instituted 
by the previous Director Sir Charles Darwm, has 
been transferred to the control of the Hydraulics 
Research Organization It is only lack of facilities 
which is delaying tho transfer of the radio work of the 
laboratory to the formal care of the Radio Research 
Organization This applies also to the transfer of 
much of tho work of tho Engineering Division and 
some of the work of tho Metrology Division to tho 
Mechanical Engineering Researoh Laboratory which is 
being established at East Kilbride 

In addition to its long term research, tho Labora¬ 
tory has fulfilled a very real need m the services which 
it provides in carrying out special investigations for 
other Government Departments and industries The 
Bpocial feature of the N P L is considered by Naim 
to be as follows “In many research establishments 
tho needs are determined by higher authority but 
m an establishment working primarily for the goneral 
welfare of all industry and organised by subjects, 
the needs and problems must, in general be recog 
mzed and formulated by tho research workers Tho 
latter is the case in the National Physical Laboratory 
which, in this sense therefore, is similar to a university, 
but it has been able to moot some needs beyond the 
scope of universities in the past T ho staff being 
members of the Scientific Civil Service, havo been able 
to carry on long term research on a more stable basis 
than in many universities, where the nature of the 
research can change suddenly with changes of staff. 
Also, the possession of large scalo and expensive 
equipments, most of which was previously leyond the 
reach of universities has enabled the Laboratory to 
work on subjects whioh universities could not tackle " 

NATIONAL CHEMICAL LABORATORY 

Tho various sect ons of tho NCL, Poona w hich was 
opened on Januarv 3, 1950, (See Science and f allure, 
15, 317,19W) have already ‘•tarted operating and a good 
deal of research m Indian c lls and tats is being done in 
the Organic Chemistry section under Dr J S Agarwal 
and 16 scientists Work m the Biocheimstrt Etcticn 
is in progress under the direction of Dr M Damodarnn 
and 14 scientists Dr J H Iruttwm of Sweden has 
taken charge of the Chemical Engineering section 
with 10 scientists Dr J Gupta who was on ctiidv 
tour abroad, has recently taken charge of the Inorga 
mo section with 7 scientists, which would deal with 
research on mineral chemistry The Survey and Intel 
ligence section is in charge of Dr KG Mathur with 8 
scientists, and tho Administration section dealing with 
the Standardization and Production of Pure Chtmi- 
cals is in charge qf Dr B D Laroia and 2 scientists. 
Work in the Plastics and High Polymers and 
Physical Chemistry under 16 scientists is to be com- 
a mus ed hortly. Dr J. W. MoBain is the director Of 
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this laboratory (See Science and Culture, Id, 419,1949) 
Scientific research has not been sufficiently utilized 
for industrial production in India One of the most 
important f motions of this laboratory will be to bridge 
this wide golf In this, all the divisions will play 
their part m helping to meet some of the praetioal 
difficulties of chemical and agricultural industries and 
in ensuring effective oo ordination between soientifio 
research and industrial production The Labiratory 
will welcome dose oo operation with the Universities 
and other Research organizations in India It will 
also serve the Government Departments, including 
that of Defenoe, in the many problems referred to it 

WHY STARS TWINKLE 

According to the usual explanation, stars twinkle 
beoause the upper atmosphere is unstable Local 
turbulences alter the density and opt cal properties of 
the air Asa result, the amount of light passing through 
it varies continually, and the stars appear to flicker 
This commonly accepted physical explanation is now 
challenged by a new physiological theory reported in 
British journal Nature H Hartndge of the Institute 
of Ophthalmology m London believes that the twinkl 
mg takes place not in the skies, but in our eyes 

Hartndge based his theory on two well known 
facts (1) the eye is always in motion and (2) its rod 
shaped cells, which serve as Brightness meters’ , 
are not all equally sensitive The eye rests on a point 
for only about a tenth of a second and then shifts 
slightly to some other nearby point Because of these 
rapid jerking motions images continually move back 
and forth on the retina Since the roil cells in the 
retina vary in sensitivity, images seem to vary in in 
tensity as the eyo shifts 

To test his theory that tv inkling has nothing to 
do with the upper atmosphere, Hartndge or per mentally 
observed artificial stars ’ at ground level Watching 
an electric lamp from a distance of several miles on 
a dark night he found that to the naked eye it twinkled 
"very obviously ’ But the twinkling disappeared 
when he used an e ght power telescope On the basis 
of further expenments m his laboratory Hartndge 
believes he has found the explanation for this pheno 
meuon A telescope collecting more light than the 
naked eye, makes the image considerably brighter 
Hence small local variations m the sensitivity of the 
retina’s rod cells are not noticed Jn support of this 
conclusion, Hartndge notes that extremely bnght 
stars do not twinkle and that many stars stop twinkling 
when viewed through a telescope The biologist did 
not, however, attempt to explain why stars twinkle 
more on nights of poor "seeing’’ than on dear nights 
(Scientific Amencan, February, 1950) 

BERYLLIUM TOXICITY 

The report of the toxicology Research Unit, Porfcon, 
Salisbury, on the experimental investigation of ton- 


oological problems is that beryllium m the form of its 
soluble salts has a high degroe of specific toxicity A 
satisfactory method for the miorodetermmation of beryl 
hum in body tissues haa been developed The acute 
liver necrosis that follows the intravenous injection 
of small doses of beryllium salts has been Bhown to 
depend on a rapid local concentration of the metal 
within the liver it is this liver necrosis that causes 
death m such oases 

Malignant bone tumourB have been produced in 
rabbits by injecting the chemically insoluble beryllium 
silicates (The Chemical Age, February 4, 1950} 


POLARIZER FOR INFRA RED RAYS 

Existence of a plastic film that polarizes infra red 
heat rays was officially revealed at the annual meeting 
of the Optical Society of America Created during 
World War 11 for secret signalling and other military 
duties the film is expected to find a number of appli 
cations in science and industry 

Like the polaroid material used in sunglasses, the 
infra red polarizer combs out the waves passing 
through it but the waves are the long invisible heat 
rays instead oi shorter rays of visible light It is the 
first polariztr in convenient sheet form lor the infra red 
rays Previous infra red polarizers havb involved cum 
bersomo reflecting plates It was invented dunng the 
war by Polaroid research scientist R P Blake 

The new polarizer is effective over the region of the 
spectrum from 0 75 to 2 8 microns wavelengths used 
in infra red photography, communications and the 
analysis of materials In this range two pieces of the 
material transmit about thnty per cent of the beat 
rays when their axes or optical slots ore held parallel, 
less than one per cent when their axes are crossed at 
nght angles During the demonstration tho intensity of 
a beam of infra red light is controlled at will, by 
rotating one of the new polarizers over another, gradual 
Jy silencing a sound system energized by the beam 

Describing the chemistry of the new polarizer, 
Blake called it the talented offspring of two earlier 
types of polarizers One of these, developed by Pola¬ 
roid s president and director of re sc arch, Edwin H 
Land for use in sunglasses, ib given its polarizing proper 
ties by stretching polyvinyl alcohol plastic to bring its 
molecules into alignment and then treating it with 
iodine 7 he other, developed by Land and H G Rogers 
to meet the special high temperature conditions imposed 
by the proposed Polaroid headlight system, gets its pro¬ 
perties from the treatment of the stretched polyvinyl 
alcohol film by dehydration Both are efficient polari¬ 
zers for visible light, but give no indication of polarizing 
properties for the longer wavelengths Nevertheless, 
Blake created his new polarizer simply by combining 
the two treatments, first treating the polyvinyl alcohol 
plastic with iodine and then dehydrating it (Journal 
<4 A« Frankltn Institute, January, 1950). 
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ACTION ON THE SUN 

Motion pictures taken at the High Altitude Obser 
vatory of Harvard and the University of Colorado 
was shown by Dr Donald H Menzel at the meeting 
of the American Association for the Advancement of 
Science in New York on December A study of somt 
15 000 feet of motion pioturo film taken since 1041 
chiefly by Dr Walter O Roberts has led to a complete 
revision of the classification sy stem for solar prominen 
ces and has resulted in a new theory of prominences 
flares, the corona and the relation of these phenoim na 
to the earth said Dr Menzel 

In such records of prominence activity daw nw aid 
moving matter appears to be much more prevalent 
than that rising upward Dr Men/el proposes that 
the souroe of the downward moving matter is the sun s 
polar spicules Those comparatively small bright 
Jets recently discovered b\ Dr Roberts are seen close 
to the sun s surface m its polar regions each shootH 
out a core of luminous gas that fades away while it i> 
still rising Dr Menzel suggested that these «xpanding 
jets go to form the solar corona The curves of the t or 
na follow lines pf magnetic force The complex network 
of magnetic lines of force around the sun are to be re 
girded as a sort of semi flexible roof to the sun If the 
concentration of coronal material in some region be conn s 
too great these lines of force will sag The pronm el oc s 
other than those associated with sunspots urt largely 
due to such caving action 

The motion pictures Rhow many examples of matt r 
(hot gases) streaming through a funnel shaped reg on 
whose shape remained relatively constant even though 
the matter itself was continually changing Oeea 
sionally the internal pressure of the gases moving in 
side the funnel is so great that the walls break and matter 
streams forth in graceful curves tarrying the lines 
of magnetic force along wnth it 

Long filamentary regions of prominences stretching 
•8 much as a million miles across the solar disk art 
possibly caused by a series of funnels with stretched 
zones between When the magnetic force lineH tend 
to shorten suddenly they may account for rapidly 
expanding arch type prominences 

From Dr Menzel a theory it mav follow that any 
matter reaching the earth from the Bun must conic 
from the polar spicules The observed correlation of 
flares on the sun with magnetic storms 24 hours later oi 
the earth would then simplv mean that both had a 
common origin as Dr Menzel believes that flares do 
not necessarily eject material outward from the sun 
{Sky and Telescope February 1950) 


RADIOACTIVE STANDARDS FOR CARBON 14 

The National Bureau of Standards has prepared 
a series of standard ampoules of sodium carbonate solu 
tkm containing definite, knoton amounts of carbon 
14 These ampoules serve as comparison standards for 

4 


the calibration of measuring instruments nsed m actual 
radioactive traeir work with carbon 14 

The bureau s preparation of the carbon 14 standards 
have involved a carefully controlled chain of operations 
A sample of banum carbonate in which approximately 
4% of the carbon atoms is carbon 14 was procured 
from the Oak Ridge National Laboratory and its ratio 
of carbon 12 to carbon 14 determined in a number of 
laboratories with the aid of the mass spectrometer 
A weighed amount of the radioactive banum carbonate 
was converted to sodium carbonate in a vacuum by 
allowing the sample to react with perchloric acid and 
collecting the evolved carbcn dioxide ma solution of 
sodium hydroxide fho standard ampouleB were 
tilled with a dilute solution of the enriched sodium car 
bonate whose disintegrate n rate was first carefully deter 
mined Carbon dioxide was liberate d from the f odium 
carbonate solution in a vacuum by reaction with sulp- 
hunc anil frozen in a liquid air trap and then allc wed 
to expand into an ionization chamber The amount of 
tcmizatioi which is propeirtie nal to the number of dis¬ 
integrating ate ms was determined with the aid of a 
vibrating reed electrometer 

Another phase of the. bureau h work on carbon 
isotope lias bten a codetermination cf its half life which 
is approximately B 000 years {Chemical and hngt- 
nrsrtng \eu* January 0 I 960) 


PERMANENT NEUTRON STANDARD 

1 he National Bureau of Standards has recently 
developed a primary neutron standard yvhich makes 
it possible for all laboratories to measure neutron radia 
tion intens tie s m terms of a common reference value 
The neutron standard consists of a solid bervllium sphere 
4 cm in diameter enclosing at its geometrical center 
a capsule ot radium The capsule is made e>f platinum 
indium closely fatted to a gram of rudiuni bromide com 
pressed to maximum density Neutrons are produced 
in the beryllium sphere by the action of gamma 
ravs from the radium Preliminary measurements 
indicate that the standard emits I 1 nullien neutrons 
per second I he rate of neutron emission will change 
slowly as the radium decays but this change s only 
about 0 04% a year and can be taken into account 
with sufficent nreuracy 

V duplicate standard has been prepared for loan 
to other research laboratories requiring standardiza¬ 
tion of their neutron measurements The stardard 
is now ready for use and any future revision in the neu 
tron emission rate will result in only a small correction 
to any data based on the present provisional value 
If as has been suggested the unit of neutron intensity 
is defined m terms of the now standard it will then be 
possible to express measurements from different labora 
tones in directly comparable units 

The calibration of the permanent neutron standard 
was accomplished in the bureau b radioactivity labora¬ 
tory by placing the beryllium sphere m an extensive 
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absorb ng medium which captures practically all of the 
emitted neutrons Bono acid was used as the absor 
her m such a concentration that most of the neutrons 
were absorbed by boron rather than hydrogen The 
source strength (the number of neutrons emitted per 
second) was measured by a mechanical integration 
scheme using indium and manganese foils as detectors 
of slow neutrons lhe beryllium sphere and four 
foils wore, suspended in the tank of boric acid while 
a synchronous motor drive earned the foils radially 
outward from the source at a predetermined speed 
taking either two or four hours to travel 15 cm 

The foil activity was measured at the end of each 
irradiation pe nod No detectable activity was < bserved 
beyond 20 cm from the source The number of 
nejtrons emitted per second from the primary standard 
was given by the average c f the values for the ndiura 
and manganese fo Is Calibration of the foils was accom 
plished in a fixed paraffin geometry in which unifirm 
neutron flux was supplied by two quarter gram radium 
beryllium sources mounted on opposite sides of a boron 
tnfluonde counter so that the counter would detect the 
alpha particles emitted from boron under neutron 
bombardment (Chemical and Fngmeenng News January 
16 1050) 


ATOMIC ENERGY FOR DIAMOND 

Atomic energy may possibly change the colour 
and other properties ef gems especially diamords 
It is suggested that hardness of diamonds may also 
be increased thus making the lower quality stones more 
suitable for industrial uses These possibilities are 
claimed in a recent patent open to public mspectioi 

The method consists of the use of neutrons to pro 
duoe permanent colour change by altering the pigmon 
tation factors in the nuclear structure thus modi 
fying physical and chemical properties » e transmuta 
tions in situ Neutnm must be so selected that they 
have no adverse effect on the mam structure of the gem 
snob as carbon in the diamond which might be converted 
into boron under energies of about 20 MeV 

The nuclear reactions of impurities and colour ng 
matter must be such that there is no risk cf return of 
the initial element t g through tho beta radioactive 
element as exemplified in the case of A1 ,T Other 
necessary conditions are stipulated as to the amount 
of neutre ns per sq cm/sec and their appropriate action 
It is not unlikely that somo impurities act as catal) sts 
in the transformation of graphite to diamend with 
considerable shortening cf the time factor It is not, 
however, neoessary to wait a jear foi colour changes, 
for colour is due to a combination of factors including 
impurities It is claimed that after a few week s irra 
diation the initial percentage of impurities will have 
changed and new pigments been formed (The Chemical 
A(f, February 11, 1950) 
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ROYAL ASIATIC SOCIETY OF BENGAL 

The Annual meeting of the Royal Asiatic Society 
of Bengal was held on Monday February 6, 1950 
Hon ble Justice Shri Ramaprasad Mookerjee presiding 

Speaking at the meeting His Excell ncy Dr 
Katju expressed hope that now that the people of India 
had formally established a Sovereign Republic scholars 
and historians would by cAreful researon and mvesti 
gation probe into the working of the national mind 
in past centuries and discover the liasie principles which 
had appealed to the Indian people in regulating their 
own conduct He remarked what we urgently need 
today is a historj of the Indiar> pfoplt themselves 
not of their kings or rulers 

The Governor inveiled a portrait of Vtdacharya 
Satya Brata .Samasran i a Bengali Vedic scholar 
who was one of the earl est Indian Honorary bellows 
of tho Society 

Tho Sot cty i Pcare and Culture Medal for 1949 
w an aw ardeil to Sri Anrobmdo the philosopher Bair t 
of Pondicherry 

Dr W D WiBt received the Pramatha Nath 
Bose Memorial Medal for his contributions to the study 
of geology with special ref rence to Asia and Dr K 
V Krishnan the Barclay Memorial Medal for his work 
in medical science with special reference to India 
1 hB Dr Bxmala Charon Law Gold Medal for ancient 
Indian history went to Dr U N Ghosal, and the Sir 
Jadunath Sarkar Gold Medal for history to Dr Han 
Ram Gupta 

Justice Shri Mookerjee was re elected President 
and Dr Nihar Ranjan Rav General Secretary of the 
Sock tv for 1050 51 Tho Fice Presidents elected were 
Dr M N Saha Dr M Siddiq Dr R C Majumdar 
and Mr K P Khaitan 

The Society founded in 1784 by Sir William JoneB 
will socn be known as the Asiatic Society the prefix 
Royal which it acquired m 1036 and the words 
of Bengal which crept in nearly 50 years after its 
foundation w 11 be dropped 

INDIAN DAIRY SCIENCE ASSOCIATION 

The Third Annual General Meeting et the Ind an 
Dairy Fo enoo Aw o at on was held tt Wednescay 
March 1 1150 at Bangalore Dr K C Sen Director of 
Dairy lie search pres cnng 

The Association which was started in 1047 bv lead 
mg dairy scientists in the country with the object of 
furthering tho advancement of dairy science has made 
noteworthy progress in all directions The Association 
has been publishing a journal called Indian Journal of 
Dairy Science which is now running m its third year 
A non technical monthly Journal ent tied Indian Dairy 
man is being published under the joint auspices of the 
Assoc aticn and the Bangalore Dairy Cattle Sooiety 
for disseminating knowledge to the layman 
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In the oouree of his Presidential address, which 
was read out by the Chairman, Sir Datar Singh pointed 
out the need for re orienting our cattle and da r\ deve 
lopment policy keeping m view our financial resources 
the basic stock available, the conditions of milk produc 
tion, economic position of the producer and purchasing 
power of the people For increasing milk production 
we have necessarily to depend oil our indigenous resour 
oes, qualities and habits In this we have more and 
more to depend on the co operation of the people both 
in the productive sphere as well as in the marketing 
side and must organize producers' and consumers’ 
co operative societies Considerable advance in this 
direction has been made in Madras Bombay Uttir 
Pradesh and elsewhere The Indian Council of Agricul 
tural Research had sponsored the Kev Village Scheme 
under which a coordinated programme of cattle deve 
lopment was to be launched and which envisaged mi a 
sures like providing approved breeding bulls giving 
technical and veterinary aid to the producers supply 
of cattle feeds at reasonable rates and castration of all 
scrub bulls Encouragement was being given to various 
humanitarian organisation to salvage dry cattle from 
cities and to establish Go aadana m interior areas wh< n 
unproductive cattle could be maintained on natural 
grazing and prevented from further propagation bir 
Datar drew particular attention to the antisocial prac 
tide of adulteration of milk and milk products which 
should be eliminated quickly before the marketing 
of milk and milk produots could be organised success 
fully 

Sir Datar Singh, was ro elected President of the 
Association for the year 195 0 51 


TELEGU ENCYCLOPAEDIA 

The Telegu Bhasha Samiti, a linguistic Society 
established m Ootob r 1947 for the promotion and 
advano raent of the Telegu language has undertaken 
to publish a Telegu Encyclopaedia in twelve volumes 
The twelve volumes will be respectively devoted 1 1 
biology, zo logy b tany and geology, modem scientific 
mediome and Indian systems of me heme mathema 
tics and astronomy, physios chemistry and atmos 
phe -108 engineering and industry , apiculture fores 
try and veterinary soienoo , fine a-ts, languages, lit era- 
ture and eduoation, religion, philosophy, psychology 
and ethics, g-ography, commerce ani economics 
history and politics , sociology and anthropology law 
and order, andd fence and Telegu culture, language 
literature, and hist ry A Sub-Committie has be n 
constituted for each volume with experts for that 
branoh of knowledge The whole project was worked 
out by a Planning Committee of eight members, 
including 8n T 8 Avinasalingam Chattier, the former 
Eduoation Minister 

The notable feature of the encyclopaedia is that 
the vol mes have been clasufied accord ng to broad 
sub eets and not slphabatically, as is the usual'practice 
in such work. Within a particular volume, however, 


the alphabetical order will be fc flowed In other word, 
each volume will be a self contained encyclopaedia for 
that particular branch of knowledge 

This great enterpr bo of the Ttlrgu Bhasha Samiti 
will doubfie s In widely applauded The Sam ti is pre¬ 
sided over by Sii Bezawada Qopala Redd and the 
members of the ( oilncil include such abb and distin¬ 
guished men as 8n 11 B Ramakrlshna Raju, Sri Viz- 
ayarama Gajapathi Raju the Chief Justice Sri P V 
Rajamannar an 1 Sri H bitarama Reddi The Samiti 
is at present housed in the University Buildings, 
Madras 


ANNOUNCEMENTS 

We regret to record the death of Rai Bahadur 
Dr N C Chatterjeo Forest Fntomologist, (retired), 
Indian Forewt Research Institute Dehra Dun who 
was recently elected President of the Zoology and En¬ 
tomology si etion of the next Indian Science Congress 
Session to be held at Calcntta in 1951, on February 
20 last A distinguished Entomologist Dr Chatterjee 
was elected a Fellow of the National Institute of 
Sciences of India in 1942 

Major General Sahib Smgh Sokhey Director of 
the Haffkmo Institute Bombay has been appointed 
Assistant Director General of the World Health Orgam 
zation He is shortly having India to take up his new 
post 

Dr D Chakravarty Lecturer in Chemistry, Cal 
cutta University and Honorary Secretary, Indian 
Chemical Society is appointed Secretary Council of 
Post Graduate Teaching in Science ( elcutta University 
A distinguished organic chemist Dr Chakravarty 
was elected a Fellow of the National Institute of 
of Sciences of India in 1949 He has been serving 
the Calcutta University since 1933 

Dr A K Dutta Lecturer in Physics, Calcutta 
University and his co worker Sri B B Ghosh of All 
India Radio Calcutta Station have been invited to 
participate in International Conference of Ultra- 
Acoustics to bo held m Rome from Julj 14 17 1960 
The conference is being held under the joint auspices 
of the National Council rf Ri search and the Associa¬ 
tion of Physics Italy and the International Union 
of Phvs cs 

Dr S L Hora Director Zoological Survey of 
India is appointed a Corresponding Member of the 
Zoological Society of London and an Associate Editcr 
of the journal hiolutwn an international journal of 
organic evolution published by the Society for the 
Study of Evolution 

To help India meet tho immediate need for appli 
cation of extension methods in betterment of agricul 
ture the United States Goi ernment uni er Pi bl c I aw 
402 has set as de a few thi usand dollars to enable w me 
high Indian agricultural officials to proceed to America 
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study U S methods of agricultural extension work 
A detailed article on US Agricultural Extension 
Service is published elsewhere in this issue 

We have muoh pleasure in recording our grateful 
thanks to the Government of West Bengal for a grant 
ofRs 2 000 1 only for the year 194ft SO to the Indian 
Science News Association m aid of our publication 
The following other scientific societies arc also the re 
cipients of grant from the West Bengal Government 
Bangtya Btjnan Paruhad, Botanical Society of Bengal 
Calcutta Geographical Society Zoological Society cf 
Bengal Calcutta Mathematical Society Science < lub 
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Calcutta, Indiah Chemical Society, Indian rhysioal 
Society and the Physiological Society of India 

Dr H K Nandi, Deputy Director of Agriculture, 
Government of Orissa is appointed Director of Agncul 
turc West Bengal 

ERRATA 

In March 1950 issue p 358, column 2 line last but 
one read Symptoms in the oitrus plants affected with 
corking and, splitting after hard fruit' and before 
splitting 

On p 351) column 2, line 21 read I wo for The 


LETTERS TO THE EDITOR 

[2 he Editors are not responsible for the mews expressed »» the letters ] 


THE TAJIK. GALCHA ORIGIN OF PARSIS 
1 

Dcsai 1 has drawn certain conclusions which tic Ip 
to confirm my theory of the locat on of the original 
Aryan Homo 3 in the rogion of thr Sir li»« Dana 
Doab Desai has been at pains to prov that the modem 
Parsis definitely derive their ancestry from tl e Tajik 
and 0aloha stocks of ancunt Iran who weri more Ira 
man then Arabian and with negligible differences hav 
remained true to the type and that it was definite ly 
Persia which brought ab Hit the bruchycephaly of South 
Arabia aud they were the Tajd or ( alcha ancestors oj 
modemP&rme These statements are no doubt true 
as the author with the aid if the geographical science 
after refuting such < Id theories as lduk s tlioorv of tl e 
Arctic Home of the Vedas have ilruwn a similar conclu 
sion that the ancestors of the Parsis the Ptshdadyans 
or the original ancestors of the Iranians first lived in 
the rogion occupied largely by Tajikistan and Bada 
kshan, now a powerful political division of Russian 
Central Asia 2 These very parts have been ideutified 
by me with the upper Sir Dana and the vpjrer Amu 
Dana m the neighbourhood of the Pamirs as the 
first Argar have After a comparatno study of 
physiography and geography of this region fr< in mo 
dem maps and records with the dcscnptim of the on 
ginal Aryan Home given in the I endviad IT and the 
Bundahishn XXV two of the prec mis relies of 7oroos 
tram literature I ha\i hit upon th s land of Tajikistan 
as the home of the settled Tajik population of ancient 
Iran in contrast to the aboriginal and romadic jiopu 
lation of Persia 

No doubt Tajikistan after the wave of the hoyict 
system of Government has ad\ anod miraculously 
not only with the aid of the desoendents of the versatile 
Tajik people but also by meant of the splendid natural 
resources particularly of this 8 E corner of Central 
Asia, vu the nph loess soil the silt laden and health 


giving waters of the Sir Dana which is largely snow 
fed and the bracing temperate climate There are 
besides some precious metallic ores also discovered in 
this particular region so that we may expect the rise 
of this Tajik Galcba tribe in l T S S R to still greater 
heights m the near future 

L Dudley Stamp also writes in his latest publioa 
tion about this province as follows 

‘Tajikistan (Tajik Socialist Soviet Republic) was formed 
in 1920 of those portions of Bukhara and Turkiatan inhabited 
mainly by Tajiks wl o speak a language allied to Iranian. 
They are Aryans and numbered 1 333 000 in 10X3 Tho area 
of tha o mtry is flfl 145 square miles The capital is Stalinobad 
| (formerly Duuhambe) and the state is remarkable for the deve¬ 
lopment of motor roads Stalinobad is now not only linked 
by rail with Termor but also by regular air services During 
the Czanst regime literacy was only 0 5 jx>r cent It has now 
risen to #0 per cent The eastern part of this republic is Badak 
shan lying amongst tho Pamirs Tho Russians have recently 
tarried out intensive searches for minerals with important 
results 

Thus the connection found by Desai between 
this ancient flourishing Tajik tribe and tho modern 
Parsis is most heartening at a time whin the Parsi 
community ot Bombay and other centres on the west 
coast of India is going down Desai himself has drawn 
a verv sad picture of the present state of affairs of this 
community that made a name m India os well as m 
Pakistan for their honesty if purpose oapacity for 
adaptation to the environment and rare philanthropy 
The same author lias complained of the community s 
decreasing fertility late marriages high infant morta 
lity Ixggarv and low vitality to withstand the weather 
or the market fluctuations Rightly he calls it A 
Community at the Cross Road Tins is particularly 
sad in face of the fact that the descendants of their 
original inhabitants in Tajikistan have so rapidly 
risen and are st 11 a virile race Cannot something tv. 
done to bring together these counterparts of the original 
Aryan stock of human beings ? If any frjesh Wood 
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is required and if the Barsis 4ish to preserve the great 
and good racial character! sties and the pristine punty 
of tljeir religion and culture, would it not be well to 
bring the present day Parsis and the Irani Tajiks mto 
contact with one another 1 These are suggestions worthy 
of consideration by the leaders of this smallest and rarest 
community in the world The Parsis are anxious 
to continue the noble tradition* of a rare, uhtch, mspite 
of their fall ta the political sphere , has maintained a 
high standard of morality, chanty, duty and* loyally 
throughout these 13 centuries in India and Pakistan 

However much we wish for a total unification of thi 
human rice in the modem world there is always this 
sorting out of good and bad high and low pure 
and impure forward and backward, etc going on m 
nature and as citizens of the world, we must make the 
situation Not from anv <ommunal pride racial dis 
crimination or differences of earthly acquisitions but 
from our willingness and eagerness to share our cultural 
characteristics and our ancient common heritage, do we 
Parsis desire to continue to remain in segregation still 
in this country If both India and Pakistan can yet 
be benefited by tho self sacrificing spirit and life of th( 
Parus, as a separate community, without undulv 
mingling up with other communities then it is neces 
sary that the policy of‘live and lot live’ should he fol 
lowed in their case 

MaNBCK B PlTHAWALL l 

Karachi, 7 11-1949 


Herat, etc, fall within the area in question or nter 
about W Geiger (Civilisation cf the Eastern Iranians 
m Anoient Times I88f> translated by I) P Sanjana), 
on whom Rukmers also rebes writes (vol i p 9), 
“The Avesta expressly described the primitive home of 
tho Iranian people the most holy \ry anavaija as being 
situated in the mountainous countries drained by the 
Sir, the Zerafshftn and the Amu 

Describing the Tajiks ltickmers says they are 
‘a mixture but more Aryan m every wav’ Describing 
the Galchas he savs their c liddrt u art sometimes strik 
mglv European in their features These are 

the people ealled Galchas bv many travellers and cthno 
logists Undoubtedly thev look verv Aryan more 
like Caucasian lnountan ti dies such as the Suanctians, 
than like the oth< r races of tho Dual) That they are 
the remain* of a forintr lndo Germanic population of 
Middle Asm set ms not unlikely f ike the Suaretians 
they have ^reserved memories of their old religion 
under tho outer cloak of the lat< r ereed forced upon 
them The sacredness of fire ev dently points to 
Zoroaslrain worship 

Thus looked at from anthropological, historical 
geographical and scriptural angle Dr Pithawala stbeory 
of Aryan Home in tho Duab seems plausible 

S F Dksai 

Parsi Panchavct Office 

Bombay 

28 1 1060 


’Desai, 8 F The Tajik Gotcha Orynn of Parsis, Sci and Cue 
16, 141 14S 1940 

’Pithavralla, M B Location of the Original Aryan Homo 
and other early Aryan Settlements, Ind Geog Jour 10 
PP 31 to 02 , and pp 1 to 28 

■Dudley Stomp, L Asia, an Economic and Regional Goo 
graphy Metheun London, 686 887 1944 

■Deaai, 8 P A community at the Cross Road, New Book Co 
Bombay 1948 
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I am glad to note from Pitb&wala’s letter that 
he derives support to his theory of the Aryan Home 
from my article ‘ The Tajik Galcba Origin of Pars s 
Tho Doab formed by tho Rivers Syrdarya and Amu 
darya (Jaxortes and Oxus respectively) is perhaps the 
most likely home of the ancient Iranians In a nighly 
interesting yvork entitled the Duab of Turkestan IV R 
Riokmera (1913) says that whether you turn to china 
to logy', geology, zoology botany to the human races 
to political oconomy and history, you will find 
all the central and leading facts or types included 
in the Duab ’ Aoooiding to him the place has not 
changed much sinoe historic times in spite of something 
known as Central Asian desiccation It may therefore 
be safely assumed that this part may have been the 
birth place of mankind or more possibly of the ancestors 
of the present day Parsis and of the Aryan Hindus 
somewhere .3000-6000 BO The Vendidad describes 
If beautiful places created by jGod for mankind one 
after another and some of them like Merv, Balkh, 


IONIC ANTAGONISM IN CATION EXCHANGE 
REACTIONS—II 

The competitive rraction between cations m ex¬ 
change processes under tquilibrn m o< nditu ns was 
presented in Part 1 It is however important to study 
this type of interaction under dynamo conditions 
For this purpose a clay salt was leached with a mixture 
of electrolytes until the saturating cation was completely 
replaced The amount of the cations adsorbed by the 
clay from the mixture whin compared with their 
relative adsorbabilitu s and or concentration ratios m 
the mixture, gives an idea of tho influence of one upon 
the other 

Various combinations of cations at thiee concentra 
tion ratios were um d for the measurements The con 
centration of the cations was no doubt found to have 
a dominant effect But the ratios of concentrations 
m tho solution which have certain fixes! y slues are 
m general less than those on the solid phase This 
evidently indicates that then is suppression of the ix 
change of one cation or the heightening of the ether 
or both The discrepancies are less marked in the case 
of the H bentonite sy stem as the following results will 
show 

Plots of the logarithms of m and r (columns 3 & 
4) are more or less straight lints Although individual 
plots vary appreciably in their slopes the average values 
ofm and c oan b® put into the form m -0 56 c 1 °*—c/2 
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This suggests that the ratio of the cations in the solid 
phase of the clay is on an average double of that in 


System Electrolytes 

BBentomU BsCl. + NH Cl 

BaCI, +CaCl, 

Na-b«ntonU« CaCl, +NH, a 

K-txmtoniUs NH, Cl + NscI 


Rations ok 
the olay (e) 

If 
0 26 
4 5 
1 1 
0 29 
20 0 
6 9 
1 9 
43 4 



the leaching solution If the relative entry of the ca 
tion is compared with thtir symmetry values it is found 
that the more adsorbahle cation oven when its con 
oentration is low often suppresses the entry of the less 
absorbable one This general finding is thus in oon 
formity with that observed m the case of lomc antago 
nisim under equilibrium conditions (Part I) 


My thanks are due to Dr 8 K Mukherjec for his 
continued interest m the work 


COLCHICINE INDUCED POLYPLOIDY IN 

AMARAHTUB BLITUM 

The results obtained so far by various Workers *,V 4 
indicate that although the effect of oolohicitie on 
fruit and seed setting has not given promising results, 
this treatment has generally given increased vegeta¬ 
tive growth For this purpose some of the leafy veae* 
tables wore selected for study and preliminary results 
on Amqranthus bltium commonly known as Cholai 
and used as a leafy vegetable are reported here 

The moat successful treatment for the production 
of polyploids was found to be 0 10% colohioine applied 
to the gr< wing point for 13 hours The first noticeable 
effect of colchicine treatment was a temporary arrest 
of growth The leaves ooming out just after the treat 
raent were characteristically thick and appeared ab 
normal in shape The subsequent leaves however 
were not so thick 30 day old treated plants had thicker 
stems more number of leaves and branches larger 
and darker green leaves and were as tall as the untrea 
ted plants The above observation is further supported 
by higher fresh and dry weights of different parts of 
th6 plants after 36 days of growth It is also worthy of 
note that water content of the treated plants is higher 

Tabu I 

Mxasubkkbnts or Caiuou. kucida drawings 


Size of stomata (cm. X 500) Size of pollen 

----— (cm. x 600) 

Length Breadth 

1 62 1 30 1 10 

treated 2 62 1 71 1 40 

The treated plants were further characterised by 
larger stomata (Table I) lesser number of stomata per 
unit area bigger pollen grams (Table I) lateness in 
flowering and maturity and bigger seeds with delayed 
germmatior There was however variability in the 
size of the jxillen and the seed of the treated plants 
10 20% sterility was also found m the pollen grains of 
treated plants The stomata the pollen gram size 
and the temporary aoetocarmine smears of pollen mother 
cells were used as criteria for preliminary selection 
of polyploids 

Larger darker green and greater number of leaves 
per plant and prolonged period of vegetative growth 
in colchicine treated plants suggests a possibility of 
producing a superior type The C, generation is being 
raised and detailed result* will be published elsewhere 

S L Taboos 
J J Chinoy 

Department of Botany 
University oi Delhi 
24 12 1-949 


Shankabakanda Mookkrjjsb 
Uuuiversity College of Science and Technology 
Calcutta B 12 1949 


_ Bot Rre 8 099 030 1940 

• Muntzlng A HtrmitUu »J 269-878, 1996. 

• Nobel B R. Am* Nat, 16 289 866 1941 

• Stebbim O L Adeaaew fc Ghnttio*, 409-499. 1*4* 





April, 1950 


LETTERS TO THE EDITOR 


OPTICAL SPECIFICITY OF PROTEIN HYDRO- 
LYSATES. 


My sinceroat thanks are duo to Dr. DP Basu 
for his interest in this work. 


A previous note on the ‘Optical specificity of pro* 
tem hydrolysates’ 1 prepared by enzymatic digestion 
shows a linear relationship between the specific optical 
rotation and the degree of hydrolysis, each protein 
having its distinct and characteristic path of different 
slope. A similar study has been undertaken with the 
acid hydrolysates of those proteins m order to examine 
as to whether the acid hydrolysates would maintain 
the same optical specificity under the conditions of tho 
acid hydrolysis The results so far obtained are being 
recorded in this note 

It is found that each acid hydrolysate from the 
different proteins exhibits its characteristic path on 
a newer scalo of assymctry, but all are of the same 
slope unlike the enzymatic hydroh sates Two proteins 
of the vegetable source have also been included m 
the study and their acid hydrolysates are l>cmg found 
to differ from those of the animal proteins in that they 
form a set of parallel paths of a different slope 



Pig. 1 

The curve for each protein tends to indicate its 
molecular pattern. The specific optical relation of their 
hydrolysate at the stage of 50% hydrolysis, again 
provides a specific number for each protein, the number 
being expressed at the tangent of the angle subtended 
at the origin by the point on the curve at 50% hydrolysis 
of the protein The specific nnmber may m this 
way be 1.4 for bver, 2 25 for albumin, 3 04 for 
meat, 3 3 for casein and 4 9 for gelatin. Similarly the 
vegetable proteins give a different set of specific number 
e g., 1.9 for mvtsoor protein, 0 6 for groundnut protein, 
etc. This protein number would very advantageously 
facilitate indentification as well as nature of proteins 
and their hydrolysates, in certain eases. The curve 
in fig. I also tend to show that the liver protein 
ie most probably of the least complicated nature. 


N Ray 

Bengal Immunity Research Institute, 

Calcutta 10, 13 12 1949 


1 N Ray, Sciencs <fc Cui.turx, li, 388, 1049 
< Hausmaun, Z Physxcl Chern , it, OS, 1800, 


DOUBLE STAINING WITH ACETO CARMINE AND 
OTHER RAPID TECHN1QUES-1V* 

Contrast Rtaming is a well known and w idely 
practised technique It facilitates critical study and 
observation by emphasizing the differentiation 
between the constituent elements of the mate¬ 
rial under investigation Further, it imparts added 
brilliance and beauty to the preparation, especially when 
complementary colours are used But as far as we 
are aware, it has not, so far, been available with aceto- 
carmme and similar rapid techniques, which, therefore, 
compare unfavourably in this respect, with the more 
elaborate permanent preparations 

As already reported, however, we have succeeded, 
in our present studies, in introducing a contrasting 
cytoplasmic stain into such techniques, n* , aceto- 
carAino, aceto- hatmatoxy lrn*, acetic orcein etc The 
procedure is simple and may be illustrated with reference 
to aceto carmine 

Pollen grains, fresh, preserved or pre-treated *,*»* are 
stained with aceto carmine (saturated solution in 45% 
acetic acid m 55% or weaker — glycerine®) as usual 
Thereafter, they are irrigated with the gly cerine acetic- 
acid mixture to remove the extra stain Ihis is followed 
by light green in acetic glycerine (45 55) Onh a trace 
oi light green should bo dissolved to give a medium 
green colour The tinge, however, can be varied accord¬ 
ing to convenience The preparation may be slightly 
warmed 

The grains so treated show the cytoplasm stained 
pleasant green, against which the nucleus, originally 
stained led, stands out conspicuously as a more or 
less magenta coloured structure due to th6 
enveloping green cytoplasmic screen The vegetative 
nucleus also shows up, though less deeply stained than 
the generative Preparations thus made retain tier 
colour effects for prolonged observations, and possess 
the brilliance and all the advantages of the double 
stain ng by the customary methods. The technique is, 
therefore, a valuable adjunct to cytologioal studies by 
rapid techniques 

Suitable contrast stains have been similarly com¬ 
bined with other rapid nuclear stains, vxz, aceto haema- 


*Tbeee rtudiee have been financed by the Scientific Re* 
search Oommittee of the U. P Government. 
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toxvlm with light gfeen with aoetio-orcein and with 
orange-0 We are trying other combinations also 

N K Tiwaby 
Shankkrji Shhivastava 

Botanv Department 
Banaras Hindu University 
28 12 1949 


Tiwary N K A Rhr \ asUva Shankerji Scibsck A Cultob* 
IS 37 38 1040 

* Tiwary N K Pros Ind Se Cong IV 3 1049 

• -Srawi A Cct-tub* 13, 300 1948 

■ -AShrivastava, Shankerji Scibncs A Cui/rua* IS 364 060 

» Tiwary N K Proe Ind Sc Cong III 81 1045 


A SIMPLE METHOD OF OBTAINING DIFFERENCE 

EQUATIONS OF PROBABILITY GENERATING 

FUNCTIONS OF CERTAIN DISTRIBUTIONS 

Tho author 1 has obtained difference equations 
satisfied by the moment gi nerating function of a number 
of distributions arising from m points possessing one 
of k characters arranged at random on a line It is 
well known that tho probability generating functions 
can be derived by substituting e l —£ in the moment 
generating function The methods used for working 
out the moment generating functions are not of such 
wide applicability In fact it is very difficult to obtain 
the difference equations satisfied by the moment 
generation functions of any of tho distributions arising 
from points on a lattice Recently the author has 
been able to get the probabiht generating functions 
by ar other method wl ich is dc eribed below for the 
distribution of black white joins for points on a line 

Let p and q bo the probabilities jf the points assum 
mg the colours black and wluto respectively The 
probability generating functi n is defined as usual by 

* (m) = P(o) +*P(1)+ {* P(2) 

where P(r) is the probability for r black white joins 
Now let Pj (m r) and P t (m r) represent the probability 
for r joins when the first point of the arrangement of 
the m points is black and white respectively It can 
be easily seen that P, and P, for black white joins Batis 
fy the follow ng difterence equations 

Pj (mr)-p P, (m 1 r)-fpP a (m 1 r-1) 

F, (mr)=q P x (m-l r-\)+q P t (m-1 r) 

Similar equations have been given by Wishart and 
Hirschfeld* also But they have not used thtm to 
obtain the probability generating functions 

Substituting the above equations m and 

the probability generating functions correspon* 
to P, (m r) and P, (m r) they reduce to 

<*)« P *i + P t 

(«*) w q i fa (m—i) + —4) 


Vol 18 , No. lfl 

Eliminating the ^’s from the above Equations we get—* 

I (B~p) — ¥ £ 

I —q * (B-fl) 

where E is the operator used in Finite Difference 

The method outlined above has been found to be 
very powerful m obtaining the difference equations of 
probability generating functions of a large number of 
distributions arising from points of different characters 
distributed in the form of a lattice Tho difference 
equations will enable us to prepare the probability 
tables for the distributions Further since the dif 
ference equations give the moment generating functions 
they can be used to show that all the cumulants of the 
distributions are linear functions of the total number 
of points on the lattice and its sidts 

Full details will be published shortly m the fournal 
of the Indian Society of Agricultural Statistics 

P V Krishna Iyeb 
I ndian Council of Agricultural Research 
New Delhi 9 1 1960 


Krishna Ivor FV J Ind Soe Agn Slat 1 173 1048 
Wishart J and Hirschfeld H O J Math Soc London II 
227 1936 


BOND ENERGY AND IONIC NATURE OF BONDS IN 
POLYATOMIC MOLECULES 

It has been previously shown by us 1 that the total 
energy of a bond A B is the sum of both the lomo and 
covalent contributions *e D(A B) k)x 

VS(B-B)x(l-t)+A t where D(A-B) D(A-A) and 
D(B B) are the energies of the bonds A—B A—A and 
B B respectively t is tho ionic nature of the bond A— 
Z K 

B is given by ^ Xn where Z A and Z" are the 

nuclear charges of the atoms A and B * A is the energy 
due to the partial ionic nature of the bond This reui 
tion has been successfully applied in the ease of simple 
diatomic systems like hydrogen and alkali halides. 
It has been shown that the ion o binding energy A t is 
equal to ixe*/r 

The object of this note is to point out that Bimilar 
relationship holds good for th( bonds in polvatomio 
compounds The energy due to tht partial ionic nature 
of the bond is however ixe*/2r t half the value of 
the Coukimbic energy 

Table I gives the results of such calculations. 

The values of ionic natures given mcol (8) as oal 
eolated from the relationship * (Z A /Z A f-Z» 1* n where 
Z* and Zb are the nuclear charges and ft a screening 
eon*ka&t r ac* ingood agreement with th* observed values 


<t> (w— 1) — 0 
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p—Pauling The Nature of the Chemical Bond. 

obtained from the data on bond moments calculated 
from the dipole moment values 

Except in the case of C F the agreement between 
the observed and calculated ionic binding energies is 
quite -within the uncertainties of the bond energy 
values 

S K Kulkabmi Jatkab 
(Miss) S B KtnXABM 

General Chemistry Section, 

Indian Institute of Science, 

Bangalore S, 23*1 1860 

>8 K.K. Jatkar and 8 B Kulkarni, Ourr Sci, 18, 1S1,1MB 
» „ 18, ISO, 1MB 


THE FOOD OF RANA SEXADACTTLA LESSON, IN 
RELATION TO FISHERIES * 

Though the Indian bull-frog Sana tygerina Daud 
is regarded as a predator on fishes 1 , there is no record 
showing whether the South Indian frog Sana fuxadac 
tola Lesson is detrimental to pisciculture The present 
investigation was undertaken to ascertain the facts in 
Mils connection TbisTrcg ii oemmen around fish- 
tesdng establishments in South India, - Two hundred 
0 
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and fifty specimens of it were collected from various 
localities, such as departmental fish farms and nur¬ 
series, swamps, canals, nvera, and tanks, and their 
stomach oontents were determined both qualitatively 
and quantitatively 

The following table shows the results — 


Tabu I 

Stomach coktsmts (soon) or Rana hexadactyla 

Nam* a] food organism. Frequency of Largest p*r 

occurrence in Ms emlage by w* 
stomachs of the htme *n a tingi* 
200 individual* *tumach 


I Plamt ohoanums 
Hydnlla 
CeratophyUum 
Spirogyra 
Potamogeton 
Najo* 

Chora 

Oxalxt 

Grass blades and stem 
Leaves and flowers of rain tree 
Leaves of margoaa tree 


It Inskcts — 

Dragon flies and larvae 
Laccortephe* 

Lethocenu 

Plea 

a*m* 

Hydrometra 

Conxa 

Ditysou* 

CybvUer 

OryUotalpa 

Black ant (camponotusi) 


IV Cbubtacxa — 
QdaMimu* 

Palaemon 

V Furnas,— 

Etroplu* maculattu 
Oambuna affim* 
Leburtes rcticulatus 

VI Miscbixaheous — 
Stones 

Twigs 
Silk cotton 


The dieter) has a wide range and the bU irachs 
examined showed 34 recognisable items The frig 
feeds mostly on water insects, water plants, and leaves 
and flowers of shore trees and rarely on fishes Ihe 
latter were discovered in only five st< machs and were 
of a small size and of no economic importance Ihe 
feeding habit thus seems to be mamh related not to 
fishes, but to the principal plant and an mal organ erne 
of the locaLty It would be wrong to particular at a 
< fflehtUef’fo'the specie* 
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While it is improbable that this frog adverse^ 
affects the production or yield of the inland fisheries, 
it may be indirectly of some advantage It is not un¬ 
likely that reptiles, birds, fish, otters mod many other 
forms prey upon it and its tadpole If it were not pre¬ 
sent, its enemies would perhaps feed upon fishes of 
commercial importance and thus harm fisheries To 
cite an analogous case*, the Board of Fish Commissioners 
in Pennsylvania is stocking lakes and ponds with frog 
tadpoles along with Ashlings so as to provide food for 
the animals that would otherwise prey upon valuable 
food and game fish 

We are grateful to Prof Bern Charan Mahendra, 
for his cntioiam and suggestions in the preparation of 
the present note 

P I Chacko 
B Krishnahukthi 
Freshwater Biological Station, 

Kalipauk, Madras. 

1 2 1980 

1 Bhaduri, J L Sot and Ou I, II, 305, 1045. 

• Buller, C R Penn+ylvanto Anglep , IS, 1, 1047 

* Communicated with the kind permission of the Director of 
Fisheries, Madras (See also Proe 37tA Ind. Sc Cong 
ID, 258, 1060) 


ABNORMALITIES IN THE FLOWERS OF 
VINCA SOSSA LINN 

Vinca roaea Linn a native of the West Indies is 
commrumly grown in Indian gardens Its white or 
, purplih pink flowers appear almost all the year round 
On July 1946, the author notioed on one plant a branch 
having some flowers completely turned green instead 
of normal purplish pink , other flowers had turned par- 
tially green Besides flowers, vegetative shoots were also 
affected in various ways 

The green and partially green flowers showed the 
following abnormalities 

(o) Gradual decrease in the size of the flowers, 
(b) elongation of pedicels, some reaching a length of 20 
to 25 mm , (c) enlargement of the sepal lobes into long 
slender linear foliaceons structures , (&) change of sal¬ 
ver shaped corolla into short green petals, each appear¬ 
ing like a stalked leaf, (e) gynaecium absent or modified 
into leaf-lijce structure, (/} reduction in the length of 
the style , (g) the two green bodies at the base of the 
ovary growing into two short shoots with tiny leaves, 
and (A) much proliferation All these are illustrated 
in figures 2-9 Fig 1 shows the normal flower of 
Vinca rosea L. 

The stamens were quite normal and had not under¬ 
gone any change Pollen grains appeared to be nor¬ 
mal, but were not so numerous as in normal flowers 
Either one or both the axillary flowers at a node showed 
abnormalities, but the first condition was much more 
fire^uent, the latter rather rare, 


Similar changes were seen also on other branches 
and affected vegetative shoots. The most characteris¬ 
tic feature of the vegetative shoots was reduction in 
the size of the leaves New leaves became smaller and 



Fig 1 A normal flower Fig 2 An abnormal flower showing 
enlarged foliaceous sepals, ruptured corolla tube and curled style. 
Fig 8 Another abnormal flower allowing enlarged ovaries, 
mduoed style and two shoot* In place of two lateral tiny bodies 
Fig 4 An abnormal flower with corolla of five petals Fig 5 
Phyllody of carpels Fig 0 An abnormal flower showing a 
branch (A) from the apex of the thalamus in place of one of 
the carpels which is raised and borne laterally and modified 
into a leaf (C) This axis has grown further and bears leaves and 
branches and ends in a flower showing phyllody Two tiny 
bodies, Ti and T, are developed Into elongated structures. 
Fig 7 Branch C cf Fig 9, showing opposite leaves and « flower 
having calyx and corolla and a shoot arising from the apex of 
the thalamus In place of the carpel Fig 8 Branch B of Fig 
9, showing opposite leaves and tnairs of axillary flowers in the 
axil of two of these leaves Fig 9 Proliferation of the flower 
showing calyx, corolla and an axis arising from the apex of the 
thalamus in place of a carpel This bears opposite leave* and 
branches A.BAD.E.F and O 

smaller with result that in course of tune the leaves 
were very considerably reduced Both the petiole 
and the lamina were involved m the reduction of the 
leaves The average size of the full grown normal 
leaf is about 7 to 8 oms by 2 to 3 oms. The maximum 
size of folly developed abnormal leaf was found to be 
only about 3 5 oms long and 0 7 to 1 cm broad 
Further there was a change of colour in the leaves 
Normal leaves are deep green, while the abnormal 
ones were pale yellow green The yellowish leaves 
also fell off parly 

Besides these changes a further change observed 
was the stimulation of growth of axillary buds, inelud 
ing the dormant buds. This also resulted in shortened 
breaches with reduced leaves Ultimately these got 
crowded at the axils and the plant took up a characteris¬ 
tic bushy appearance, oommonly known os witches* 
broom. At this stage the eppeeranoe of the plant 
was so mooh changed that it was difficult t o recognise 
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Itf trp* identity Prather.,it Was noticed that these 
slkmaMd branches leases did not bear 

flowers and henoe no froitatWxih seeds were set These 
shoot* became sterils aadabsofafcely useless to the garde 
ner for flowers Root system of the affected plant 
consisted of stout shortened tap root with numerous 
fibrous surface spreading lateral mots arising very 
close to the base of the tap root 

In order to study further abnormalities several 
flowers from various healthy plants were examined 
and three more abnormalities were noticed They 
were (») variation m the number of corolla lobes from 
3 to 6, {*»} transformation of the entire corolla into 
a bilobed or trilobed structure and (m) corolla lobes 
With much divided margin instead of entire 

The fact that in these abnormal flowers both 
the sepals and petals had become persistent and the 
latter also viresoent shows that the flowers of V>nca 
rosea described in the present paper were affected by 
a ohange of the nature cf phyllody The two fleshy 
green bodies raised somewhat higher than the carpels 
and placed alternately with them can be regarded as 
enations of the receptacle That they give nse to 
shoots (Fig 3) shows that they are capable of further 
growth The proliferation of the flowers (Figs 6 7 & 9) 
also proves that the floral axis is capable of further 
growth 

More or less similar types of abnormalities have 
been recorded in Argemone mexxcana Linn •, m 
Sesamum xndxcum Linn 4 , in Crotalana striata DC* 
and in Angelonta grandtflora C Morr 14 

Discolouration, phyllody, dwarfing, hypertrophy 
atrophy, proliferation, etc are sometimes symptoms 
of disease in plants Diseases in several species of Vinca 
have been recorded by Kemer and Oliver 7 , Metcalf 
and Hint* and Butler and Bisby 1 Diseased Vinca 
rosea is recorded by Dastur* Similar symptoms 
causing disease m economic plants are recorded in brin 
jal, tomato, ohilhes and cotton by Chibher*, m brlnjal 
by Thomas k Knuhnaswaray*, in bhtndi, cotton and 
cardamon by Uppal cl al 14u , 1 * Macroscopic and mic¬ 
roscopic examination of these metamorphosed shoot of 
Vinca rosea however did not reveal the presence of 
any causative organism This disease did not spread 
by affecting other plants Self sown plants round about 
the parents were all healthy and normal Seeds from 
the healthy unaffected branches of these diseased 
plants gave rise to normal healthy plants proving 
that the disease is not hereditary and not transmitted 
by seeds As there was no natural transmission of 
disease artificial methods of self infection and grafting 
were tried, but theec also were found ineffective 

The author is indebted to Prof. A C Jo*tu for his 
hind interest and help during the investigation, 

G A, Kapadia 

College, 


Bahauddin 

Jfonagadh, 
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STRUCTURE 0 F Z1NGIBERENE 

In a recent communication 1 Eschenmoser and 
Schmz have suggested a change in the disposition of 
one of the double bonds in zmgibercne, the conjugated 
system of double bond being located in the ring—a 
conclusion based on the results of condensation of 
zmgiberene with acetylene dicarboxyhc ester On 
the evidences put fora ard by the above authors the 
suggested structure I appears to be more satisfactory 
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The structure II proposed by Rueicka and van Veen* 
has been synthesised by mr*, but the attempts to pre 
pare solid derivative such as dihydroohloride of isozingi 
berene 4 from the synthetic product II, being unsuccess 
ful, the structural identity or otherwise of the synthetio 
product with natural zmgiberene could not be esta 
blrshed although both h*ve refractive indices very 
close to each other, and m spite of the fact that the\ 
behave similarly on sulphur dehydrogenation except 
that the yield of cadalene from the synthetic product 
was very poor 

Now, in view of the proposed change m the stru- 
ctuie, experiments are m progress in this laboratory to 
synthesise the new structure I as well as to prepare 
more of H in order to make a comparat ve study of the 
fnfrt'ied and tor ultra-violet absorption spectra of th4 
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synthetic products and natural singibcrene, which only 
can solve this intriguing structural problem 

S M Muxusbji 

Department of Orgamo Chemistry, 

Indian Association for the Cultivation of Science, 
Calcutta, 21 2 I960 


’ Bsehwanossr, A. and Sohlnm, Haty CWm Aota, ti, 171, 1*00 

• Rurfoka and van Veen, Atmalm, 491. US, ISM 

• Mukfaerjee, 8 M J Ini, CU m. See. U, 150, ISM. 

• Senmler and Becker, Btr, 49, 1814, 181»t Ruickaa md van 
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Physical Aspects of Colour— By Dr P J Bourns, 

Philips Technical Library, Eindhoven Holland 

(English Edition) Pp 312 Prioe 30b 

The book is intended to provide an account of the 
different principles of colour stimuli and colour sensa¬ 
tions The author has assumed hue, saturation and 
brightness as three parameters of odour diagram 
to explain oolour sensation Colour triangle, colour 
space and oolour oo ordinates have been treated m a 
masterly wav with Bimple geometry and mathematics 

A brief acoount of oolour is followed by definitions 
of subjective and objective brightness luminous inten 
s ty and other photometric quantities The colour 
‘white’ is explained by a spectral reflection curve with 
reference to standard light sources, such as Ilium inant* 
A, B C, and the equal energy source E Acoording 
to convention a oolour triangle is formed -with three 
selected spectral colours and is represented by throe 
primaries R, Q, B and a white point W Then in order 
to express the various chromaticities by numbers, an 
equilateral triangle XYZ is drawn which encloses 
completely the curve and the locus of the spectral 
colours within itB boundary Thus ohromaticity is 
characterised by the ratio of three numbers Two 
quantities are required to explain oolour mixtures, 
dominant wavelength and colorimetric purity or the 
degree of saturation 

The three dimensional representation is needed 
to specify a oolour completely, m which colour space 
is substituted for oolour plane The three fundamental 
laws of oolour mixture, that is Grassmann’s first, 
seoond and third laws, have been developed with vector 
co ordinate* The internationally recognised system 
of oolour oo-ordinates XYZ, known as the “CI E 
system ’ and its application on the transformation 
from one set of axes to another has been thoroughly 
discussed The law of addition for the mixture of 
colours of two oo ordinates is illustrated with examples 
and the rule for calculating the monochromatic co¬ 
ordinates of a oolour from its trichromatic co-ordinates 
and vice versa is explained 

TMfecfcapter on special light sources and oolour* 
deals with blaok body radiation, oolour temperature 
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determination and different Bystem of boundary colours 
observed when an illuminated edge is viewed through 
a prism Two chapters on objective and subjective 
oolorometry give a detailed account of the oolour pheno 
menon with thv photoelectric cells and trichromatic 
colorimeters A survey of defective oolour vision and 
its hereditary characteristic, is followed by an account 
of the historical developments and theories of colour 
science Different aspects on discriminations and adap¬ 
tation, and other factors on oolour reactions are also 
discussed The last ohapter deals with the practical 
applications of colour phenomenon so far discussed 
in illuminating engineering, and other trade and industry 
and also with methods of oolour reproduction In the 
appendix ten tables of data for oolour calculations in 
RGB and XYZ system are given. 

The theoretical development of oolour problem 
is based on Schrodinger’s work during 1020 1926, but 
detailed mathematical treatment has not been followed 
in the book The author has given stress on the ex¬ 
pression of oolour by numbers and on the calculation 
and measurement of oolours from simple geometrical 
considerations 

We are thankful to Dr P J Bourns for this valu¬ 
able handbook on colour measurement wluoh he 
wrote in Dutch in April 1945 during his serious illness 
that ultimately brought an end to his life m January, 
1947 

B J#. 


Biological Action of Sex Hormones —By Harold: 
Burrows Second Edition (1949), Cambridge Uni¬ 
versity Press Prioe 42 ah net 

This very useful and instructive work do not 
quire any special introductions to the student* of 
Endocrinology It gives information and data regard 
mg the different aspects of the working of the sex 
glands and other endocrine organs which work in 
co-ordination with these and the regulation of sexual 
function* 

The Seoond Edition ha* been considerably rees* 
with valuable additional information and discussions. 
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_—.—_in~tl& "dlffeJfcal 

ra;- tows aaornons ir^iiot oofy 'from' the lu 
JVM Wbtei pbbMrtd since'iKb.lrtfc fcddi- 
'tnfrt itiiny ate from oldfcr work/whfoh has been 
t ftrcWrify and deal- with the Bibjwt mort 
1 TRe -chapter on Oestrogen, for exanfple, 


tri «^toaabti^ttafa«eif,<k;Mf dkfemin*rf*e& 


the effect of radiation emitted -by - the -atom - b6mB 
as compared with the normal radiation absorbed by us 
from^cosmic rays and medical x-ray examination. In 


been to’enlarged' that it now occupies about double going through the chapter dealing with radiation, the 
tEe M nUtBbisi J 6f jjage# than it did in last edition, with reviewer was reminded of another jrecenhpublioation, 
added Item* 6f study/such as, Oestrogen acquired from viz., Dr. David Bradley’s “No Place To Hiae^ (Hbdder 
TEhd eriVirddmenl.' Sc Stoughton, 1948), ill Which the author admirably sur- 


f\ Tho work .has tried to .perform the task of plaoing 
baton .the students of Endocrinology i important results 
and. data of e branch of. science which so radically 
atfeet the structure, and functions of the body and which 
■is i expanding rapidly. 

B, B. 8 


_-_4th Ed. 1949—By 

labbltt ft James J. Doland, Published 
by MoGraw Hill Book Co. Inc. 

The author# of the book arc well known professors 
-in thjfc University Of Illinois, C.8. A. and this new edition 
With tiifafcly revision and a well arranged index will 
defonitely prove very useful to Degree students in 
Civil Engineering. 

.,n Within a .compass of about 600 pages the whole 
.subject pf Water Supply Engineering including Hydrau- 
lioahos been treated in a very thorough and systematic 
manner with an exoellont introduction on tho historical 

tide,... 

J *thtre is, however, a little mistake in naming 
‘jtjUsrata’ 4s 'OusrUta* (Page 4). The chapters on 
Pumping Machineries and Eleotrical Equipments art 
,special feature Which have greatly added to the value „ 

of the book. ‘ The chapters on Water Analysis, Sand providing interceptive devices like‘planes and missilis. 
filtration, Softening Disinfection and other mi set 11a- In the chapters dealing with planning, decentralisation 
,nbous methods of purification are quite comprehensive and dispersion, engineers will find much food for thought 
and useful not only to the students but also to the regarding problems of communication and transport 
practicing' ehjjinefert as a reference book. in bomb stricken areas, design of concrete and’ ulidtr- 

• ground shelters, radiation effects on existing buHdlbg 
B. N C ■ like skyscrapers and other effects ott darts and indas- 

--trial plants. The layout of three types of cities termed 

by the author "satellite”, "doughnut” and “rodlike” 


veys the subject of radioactive contamination—a 
working knowledge of which he obtained ah * member 
of one of the Bikini monitoring crews/ -As a,surgeon 
Dr. Bradley describes the Bikini blast, fcterweaving 
the theme with a vivid panorama of jthe.pefies df ,«pq* 
tional experiences. Dr. Lapp in. his bookdeals wifh this 
test from a purely scientific view point- a?4 
it looks oolour as may appear to som*rjtt» prpfwindliffl* 
and deep significance with future wprtigi^-apfjAti^®* 
will be appreciated by all. In discussing the varied 
phases of strategic and tactical bombihg imt Japah and 
Germany, the author brings to light th4 facT tfiart/rthfe 
destruction can be caused by a KKX) plane 'raid *' than 
by an atom bomb. f • ‘ ‘ ’ 

To the uninitiated, a digress on the.effeots of #a 
atomic bombardment. in U.8.A, is very interesting. 
Basing his comparison on the Bikini test a vivid, des¬ 
cription is unfurled of what would happen if an atom 
bomb is dropped in a river or smuggled into the basement 
of a skyscraper, or released in p maip street or on t$e 
top of a tall structure. ‘ ‘ The problem of atomic defense 
is a great one but it is not hopelessly great”, writes 
Dr. Lapp in the opening chapter. The best defense 
really consists in preventing the -afcftn bombs' JflJ fa 
being brought mto the target country by any and all 
means. According to him this entry can be prevented 
by intelligence interception through trained observers; 
increasing defenoes by radar and other patrol; and 


Most We Hide— By R. E. Lapp. Addison Wesley 
Press Inc., Kendall Square Building, Cambridge 
42, Massaohussetts, U.S.A. Cloth, 5g-'x8|', with 
dust proof-cover, pp x-f 182, 1949. Price $3.00 

Written by an American physicist and one time 
member of the famed Manhattan Project and now 
Executive Director of the Committee on Atomic Energy 
of the Research ft Development Board of the .National 
Military Establishment, this book is an appraisal of 
the power and limitations of the atom bomb. There 
are three main themes on which the author has based 
the 14 chapters of his text viz : the actual observed 
effect of the bomb in Japan, ita,possible mode of attack 
' and destruction in future, and the meagsof defense. 


cities with diagrams and a careful analysis is worthy 
of serious consideration by all engaged in town planning. 

In concluding, the author rightly stresses the social 
implications'of atomio warfare, by discussing suoh 
topics as the availability of public information on the 
number of atomic bombs the country it manufacturing, 
the expenses of maintaining plants, and the prognosis 
of another war, which Dr. Lapp believes will not take 
place till 1960. "Mankind cannot continue to stand 
ur fear of the greatest scientific accomplishment of our 
time”, said Dr. Clark Goodman, Nuclear Physicist 
of Massaohussetts Inst, of Technology. This book 
goes a long way in dispelling this fear and in'producing 
A rational and oorreot picture of the potentialities of 
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tfie atom bomb Nioely bound, clearly printed in bold 
type* Mid containing over 30 interesting picture** the 
book should be reed by eU who are to oafy themselves 
civilised homosapiens. 


Fungi of Bengal— By T. C Roy, M Sc , Pubbshed 
by the Botanical Society of Bengal, 35, Ballygunge 
Circular Road, Calcutta 9 1949, pp 44. Price 
Ra 3/. 

This book is a comprehensive list of the “Fungi 
of Bengal” The Workers on Mycology and Plant 
Pathology will warmly welcome the work as it is a very 
useful addition, to the scanty literature on the fungal 
flora of India In all 700 species distributed over 
248 genera of fungi and bacteria reported from undivided 
Bengal are recorded 

The subject matter is arranged systematically and 
themost important feature of the book is tbe geographi¬ 
cal distribution of the fungi on their respective hostar 
The author s own experience in researches on MypoJogJ 
and Plant Pathology has been utilized in the collection 
work and he has taken great care to eompile the host 


representation. The author hag very creditably inter, 
preted to his uninitiated reader* for whoa the booh; 
Ir doubtless intended the scientific principles and facta 
whioh makes for an understanding of the nature and 
constitution of matter Starting from simple oonoep- 
tkrn of atoms and molecules, the writer has told the 
story of electrons and their disoovery, the phenomenon 
of radio activity, X rays, the fundamental particles 
like positron and neutron, transmutation of dement* 
and artificial radioactivity and other allied develop* 
ments Heisenbergs Uncertainty Principle has not 
also been excluded, and a few pages have been devoted to 
uranium fission The author ended his discussion with 
some cosmological problems. The language is simple 
and lucid Ihe publisher must be congratulated for 
the fine printing and get up There is still further 
scope of improving some of the blocks, more partiou* 
lArly, their lay out in the matter itself 

S N. S. 


readers lor detailed reference It is expected that my- 
oologist* in other provinces will soon bring out list* of 
fungi occurring m their respective areas 

P N 


Pudarth* Swamp (Constitution of Matter)—By 
Sams* Guha Pubbshed by A Mukherjee & Co 
Ltd , Calcutta, 1950 Price Rs 4/- 

The book represents an important effort of popu 
lanxiug science in Indian language, in this case, in 
Bengali Dunng the past few years there has been 
a marked tendency of writing popular scientific books 
in this oountry from a truly scientific pomt of view and 
not from the pomt of view of stunt or oheap enter* 
tainment, in which the real scientific facts and prin¬ 
ciples often mevitably suffer from distortion and mis* 


Garden Weeds and their Control— By Stanley B 
Whitehead, D So Pubbshed by J M Dent & Son* 
Ltd , London Pp ISO Prioe 7s 6d net 

This is a small hand book dealing with the various 
aspects of weed growth and their control We$d 
control is a major problem for gardeners as well as 
agriculturists, and this is the first hurdle to be over¬ 
come in any adventure into the realm of plant culture 
It has, therefore, received widespread attention in re¬ 
cent years This small book deals in a short, popular 
and impressive manner tbe different aspects of weed 
obntrol beginning from the old classical method of 
mochamcal eradication to that of the up to-date and 
improved methods by chemical substanoes, some of 
which are found to act like a plant hormone with speci¬ 
fic reaction and in great dilutions In the text some 
important and commonly found weeds in gardens 
and grass-lawns have been described together with 
their methods of easy and sure eradication The get 
up of the book is quite handy and it will usefully serve 
the purpose for which it has been written. The book 
can safely be reoommended to all lovers of gardening 
and allied branches 

B K K. 
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Introduction 

"THE University Education Commission appointed in 
* 1948 by Government of India finished their dolibe 
rations by August 1949 The first volume of their rt. 
p irt which oontam their recommendations was publi 
shed later in the same year About thirty years ago the 
Central Government appointed a Calcutta University 
Commission, which was presided over by the distingui 
shed English educationist Dr Michael Sadler, and in 
eluded three other British educationists associated 
with different aspects of university administration 
and teaching Sir Ashutosh Mookherji was one of the 
two Indian members of the Commission While the 
Commission was primarily appointed to make recom 
mendations on tno reorganization of the Caloutta 
University it was mentioned in the terms of reference 
‘It is possible that the Commission may for purpose 
of comparison, desire to study the organization and 
working of Universities in India other than that of 
Caloutta’ This Commission published an extremely 
able and exhaustive report, and it is well known that 
the constitution of three of the newer Universities, 
established at Dacca, Allahabad and Lucknow, were 
influenced by their recommendations Thirty years 
have elapsed since then and there has been an awaken 
ing of political consciousness in the mass of the people, 
inspired principally by the leadership of Mahatma 
Gandhi The Government of India were nght in think 
mg that the time had come to appoint another Commis 
sion ‘to report on Indian University Education and 
suggest improvements and extensions that may be 
desirable to suit present and future requirements of 
the oountry ’ 

The present Commission consisting of ten members 
including the 8tertiary, was presided over by the dis 
tinguiahed philosopher and educationist Dr Servapalli 
Bsdhaknshnan mid contained seven experienced 
Indian University administrators, educationists and 
scientist* Qpe Vioe Chancellor of a British University, 
*n Emeritus President of an American University, 


a former president of Antioch Collogo and first Chairman 
of the T A V wore the remaining three members 
The inoluaion of the two eminent Americans have enab 
led us to obtain an evaluation of our University edu¬ 
cational problems from a fresh point of view In many 
ways the problt ms facing us in India are more akin to 
those which the USA had to Bolve, rather than to 
those of Britain 

Tho older American Universities were patterned 
on the renaissance Universities of Great Britain and 
Europe, with curricula for the learned professions, con 
sisting chiefly of theology, the classics and mathematics 
The nower colleges and universities of the USA, 
based upon endowments of land In the Fodoral Govern 
mont to all the States of the Ifnion by Abraham Lincoln 
in 1802 beoame known as land grant colleges’ and for 
which the claim is made that thej represent ‘the most 
comprehensive system of scientific, technical and 
practical higher educations tho world has over seen’ 
Against the West European conception of university 
education being confined to the elite of the population 
(intellectual or otherwise) there has arisen the demo¬ 
cratic American conception, that no American youth 
should be debarred from taking advantage of university 
education on grounds of poverty and othor handicaps 

The aim of reforms proposed by the University 
Commission may bo summarized as follows 
Democracy depends for its very life on a high standard of 
general vocational and professional education Dissemination 
of learning, mne—at soareh for new knowledge unceasing 
effort to plumb the meaning of life, provision of professional 
education to satisfy the occupational noods of our society, 
are the vital tasks of higher education. Further owing to eoo 
nomlc difficulties many young people are not getting the chance 
to which they are entitled and the nation is deprived of a large 
amount of potential leadrship in science and scholarship, industry 
and oommeroe,and means must be deviwi i by which qualified 
individuals are not prevented by economic barriers from attain¬ 
ing the kind of education for which they are suited by their 
aptitudes and interests 

In the present review we shall deal, in relation 
to it* past history, the problem of rural and agriool. 
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tural education as envisaged by the present University 
Commission These are interrelated problems, as over 
70 per cent of the population are engaged in agricul 
ture, increased industrialisation can divert only a 
not very appreciable fraction of the rural population 
to the towns Till very recently no serious attempt 
had been made to devise a system of education suited 
to the life of the common people, in which “education 
should oombine practice in every day processes of living 
and working with more formal training” This formu 
lation of the programme of basic education we owe 
to Oandhiji who “was not the first to have this vision, 
Aristotle, Francis Bacon, Milton, Louis Agassiz are 
amongst the world’s great men who specifically ex 
pressed a similar conviction While their minds caught 
the vision of a new day, the bookishness of their lives 
held some of them captive Hero is Gandhiji’s pre 
eminences No so ner was a conviction matured in 
his mind than he acted on it” 

Before considering the recommendations of the 
present University Commission on this subject, wo 
propose to give a short roview of the Central Govern 
ment’s polioy since the beginning of the 19th century 
on agricultural education and research This review 
will bo divided m two parts 

Part 1 will deal with the period starting with 
Lord Curzon’s Governor Generalship to Montague 
Chelmsford reforms (1003 1918) 

Part 11 will carry the account from 1919 to 1949 
when the new constitution of independent India was 
being promulgated 

In a subsequent issue, whioh will form part 111 
of the reviow, we shall discuss the recommen 
dations of the Education Commission on Agriculture 
and on Rural Universities, after which we shall give 
our evaluation of those recommendations and of the 
recent trend of agricultural and rural constructional 
activities of the centre and of non official groups 

I Period (1903 1918) 

If wc look back upon the development of higher 
eduoation in this country which also influenced the 
trend of secondary and primary education, we find 
that the Universities were started m metropolitan 
towns and modelled on the old University of Ixmdon 
The products of these Universities a ere professional 
men who lived in largo towns and had very little 
understanding of the rural problems 

The problem of agricultural education had since 
1889, engaged the attention of the Government of 
India when Ur Voeloker, the well known agri¬ 
cultural chemist visited India and advised the Govern¬ 
ment on the starting of agricultural institutions, for 
giving high class diplomas in four of the provinces 
By 1901 there were five provincial institutions in Bri¬ 
tish India, for the technical teaching of agriculture 
The appointment m 1903 by Lord Cureon’s Govern¬ 
ment of an Inspector General of Agnculture aided 
by a nucleus staff of experts, marked a new departure 
afqjoultaral polioy, 


In 1903, the Government of India announced their 
intention of setting aside annually a sum of Rs 20 
lakhs, which was subsequently increased to Rs 24 
lakhs, for the development of agricultural research, 
experiment, demonstration and eduoation in the provin¬ 
ces It was on the strength of this grant that agricul¬ 
tural colleges were started by vanous provmoes, se¬ 
parate departments of agriculture were constituted 
in most provinces and a scientific staff was entertained 

Tn a resolution on Government policy on agricul¬ 
tural education, published in March 1904, it was stated 
‘tho existing schools and colleges have not wholly 
succeeded in theory or m practice They have pro¬ 
duced neither scientific experts nor succeeded in attrac¬ 
ting members of tho land holding classes to qualify 
themselves m practical agriculture In pursuit 
of their plans, tho Government proceeded to establish 
an Imperial Agricultural College and Research Insti 
tutc at Push (Bihar) , for which purpose the donation 
of 130,000 —given in 1901 by an American Mr Phi¬ 
lipps, was utilized The college was not formally opened 
to students till duly 1908 In 1905 in a despatch to the 
Secretary of Stato the general policy of the Govtrn- 
ment was defined in greator detail, and amongst other 
matters it was laid down that ‘in each important pro¬ 
vince an agricultural college with a research station, 
adequately equipped with class rooms and labora¬ 
tories should be established to which was to be atta¬ 
ched a farm of suitable size The Government 
of India hoped that what Pusa was to be for the 
whole of the Indian Empire, the agricultural colleges 
and research stations of the several provinces would 
be on a smallar scale for the provinces themselves’ 
Further on, it was stated that * the Government desired 
that provnneial colleges should teach upto a three 
years course and that the men who had shown most 
aptitude should be drafted to Puna for a further two 
years post graduate Btudy , and m that way they hoped 
gradually to arrange in India for the recruitment of 
agricultural specialists” The provincial colleges were 
lanned to attract as far as possible students who 
ad been brought up on the land, and to turn out prac¬ 
tical men with general knowledge of agriculture 
and agricultural science, to fit them for the subordi- 
ante posts m the agricultural departments and for 
employment as managers of Court of Wards and pri¬ 
vate estates By 1918, Colleges of Agriculture were 
established at Poona, Kanpur, Lyallpur, Coimbatore, 
Nagpur and Sabour, The last mentioned college 
was intended to serve the requirements of Bengal, 
Bihar and Orissa Some of the colleges only granted 
diplomas and the others were affiliated to their pro¬ 
vincial universities The Pusa Institute developed 
its research side at the expense of its teaching func¬ 
tion Some of the distinguished members of its staff, 
in reply to a questionnaire sent out by the Sadler Commi¬ 
ssion, expressed the view that agricultural research 
should be entirely divorced from agricultural teaching, 
the former should be concentrated at Pusa, and the 
provincial colleges should be debarred from carrying 
out research These scientists were isolated in the 
expression of such view*, 
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There were reports of failure of the agricultural 
college# in some of the provinces to fulfil the purpose 
for which they were started The Public Servioe Commi 
ssiott of 1917 did not appear to have been discouraged 
by the existing state of the provincial colleges They 
recommended, in support of tho Government resolu 
tion of 1905, that the staff and equipment of each 
provincial college should be maintained on a scale ode 

r te not only for the instruction of the students butT 
for effective prosecution of research It should 
be recognized that a great deal of research work in 
India can best be accomplished m tho provincial centres 
where conditions of climate and soil are suitable The 
development of provincial research work and expcri 
ment should be enoouraged and such work should 
not be regarded as necessarily of less importance 
than the work which is being carrud out at Pusa 
Each oollege should be regarded as an integral 
factor in the scientific development of the industry 
on whioh the prosperity of India mainly depend 
These wise wolds wore not given adequate considera 
tion in the later development of agricultural policy of 
the Government of Tndia subsequent to the umstitu 
tional changes introduced in 1919 when agricul 
ture became a transferred subject We shall have 
occasion to refer to this matter later 


The questionnaire sent out by the fckulle r Comtnis 
Sion brought some valuable suggestions regarding the 
role of Universities in the furtht ranee of applied bio 
logical teaching and research 1 h< late Sir Edwin But 
ler, who was the Imperial Mycologist at tho time urged 
that the uiuvers ty would be more usoful to workers 
in applied science if it takes a broad view of pure science 
as the foundation on which all utilitarian progress must 
bfc based before its resources are further phdgtd for 
the direction at technological studies Hi strongly 
urged that the University should devote its attention 
to tropical biology then comparatively little studied 
in Indian Universities and special attention should be 
given to the study of subjects like Plant Physiology, 
Cryptogamio Botany Entomology etc Similar view's 
were expressed by Mrs Howard and F M Howlott 
(Entomologist) viz what is required m India is not 
training in genoral Agriculture but tho education of 
specialists in various sciences on which agriculture is 
based 


Coming back to the question of general agricultural 
education, several conferences held during 1916 
and 1917 The questions on whieE the conferences 
were invited to express their opinion were 

1 Should the objective of agricultural col logon be merely 
the provision of suitable candidate* for serving ui tho Agri 
cultural Department or should they aim at providing liberal 
and scientific education in agriculture which should be os oom 
plats as possible and would attract not only students who as 
pire to the higher posts in the Agricultural Department but 
others who wish to take up higher studies and research for their 
ewn sake 


S Would it be possible to combine both these aims, 
nd if so would it be to advantage if the colleges were affiliated 
* the different universities ' 

> 


4 I« it desirable that any instruction in the vernacular 
should be given at the agricultural colleges, either in the form 
of two years course referred to in (8) or in that of short verna¬ 
cular course outside the ordinary college courses intended for 
the sons of Zaintndars and others farming their own lands T 

Tho recommendations of tho conferences have 
In on summarized in the Sadler Report as follows 

(a) The direct instructions of tho persons engaged in agri 
ulture must for the present be given by means of and in conneo 
ti n with demonstration farms That teaching will probably 
treats a demand for definitely agricultural schools and if such 
whools are started it will be necessary to supply them with 
teuclvers In the meantme a small number of middle agncul 
tural schools should be started Thus agricultural colleges 
w II not be required in tho near future to produce any large 
n imber of trained teachers 

b) Whatever expenditure may be undertaken in conneo 
tion with general rural or definitely agricultural education there 
should be no resulting diminution in or limitation of the funds 
of staff that are necessary for the maintenance and pro 
gressive development of tho research and demonstration work 
f the Agricultural Department 

(c) The development of agricultural colleges in the vari 
oils provinces is desirable but the development of these colleges 
and their relationship with local universities must depend 
m local conditions 

Regarding the success or otherwise of the agri¬ 
cultural colltges started in the different province# 
opinions varied From Madras came the report (1907- 
Mil 2) that the lollego at Coimbatore was more success 
ful in obtaining a large proportion of students of the 
desired class about half being the sons of land owners 
whose object was to acquire a knowledge of practical 
farming which will enable them to manage their farm 
to better advantage The popularity of the oollege 
at La} allpur is attributed to two mam reasons ‘the 
first is that the college now leads on to a definite well 
paid career in the Government service, also the land 
owning classes realize that a training at the college 
will render their sons more fit to manage their estates 
than would have been the case otherwise and that the 
jHissibilities of improved agricultural methods are not 
small in the Punjab There is evidence that the college 
at Kanpur had also served its purpose On the other 
hand the Sadler Commission records that it is diffi¬ 
cult to believe that babour has been a successful train¬ 
ing ground for Bengali students The number of 
Bengali students attending tho babour College during 
the period 1912 1918 fluctuated between 2 to II, 

against a maximum permissible number of annual 
admission of 20 from Bengal A considerable portion 
of the trained students obtained Government servioe 

The Sadler Commission collected a large amount 
of evidence to find out why in Bengal with the largest 
number of permanently settled land agricultural edu 
cation had been so unsuccessful m attracting the sons 
of land owners They expressed the view that ‘‘the 
methods of cultivation and of land tenure prevalent 
in Bengal do not lend themselves to any considerable 
employment of highly qualified scientific experts, 
suoh a# university graduates in agriculture ought to 
be The kind of training for which there is a wide 
spread ne#d is of a more elementary kind which may 
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be introduced as an element in some intermediate 
ooQeges There is need for a limited number of highly 
trained men and it is the duty of the University to 
provide for them” The Calcutta University has been 
toying during the last thirty years with this question 
but with very little tangible results We are of opinton 
that a metropolitan University controlled by men 
of the generally called learned professions can neither 
understand the problem of agricultural education, 
nor make adequate provision for its teaching The 
agricultural colleges at Lyallpur and Coimbatore which 
have functioned successfully are situated m the heart 
of agricultural districts and are attached to largo 
Government agricultural experiment stations, other 
factors besides geographic location may have contn 
buted to the success of the institutions 

To sum up , the progress in agricultural education 
and research during the period 1902 1918 included 
(*) establishment of a Central Agricultural Research 
Institute and College at PuRa, where provision was 
made for the post graduate training to selected gra 
duatos from provincial agricultural colleges A fair 
amount of work in plant breeding mycology, 
and entomology were undertaken chiefly by British 
scientists who manned the superior services, (*») 

establishment of provincial agricultural experiment 
stations to some of which agricultural colleges 
were attached Tho colleges provided training ground 
for a limited number of graduates most of whom wore 
absorbed in Government services , only a few belong 
ing to tho land owning classes utillized their training 
for improving the productivity of their farms Some 
of the experiment stations provided opportunity for 
agricultural research to men like Hector, Finlow, Mann 
Barbour and others, (ttt) though there was a large number 
of conferences held, no serious attempt was made to 
introduce agriculture as a subject for instruction in 
village schools, (»ti) in several Indian universities gra 
duate and post graduate courses in biological sciences 
were mtroduced as well as facilities provided for re 
search m those subjects Thus opportunities became 
available for the training of specialists who took 
an important part in tho advancement of applied 
biological researches in the post Montague Chelmsford 
reform penod This expansion of university activities 
was along the lines suggested by E J Butler 

II Period (1919-1949) 

It was mentioned in the previous section that as 
a result of constitutional changes of 1919, the Govern¬ 
ment of India divested themselves, except to a very 
limited extent, of all powers of superintendence, direc¬ 
tion, and control over ‘transferred’ subjects’ which 
mohided agriculture and veterinary subjects 

The administration of Central agencies and insti¬ 
tutions for research and for professional and technical 
training, were retained as Central subjects, but no 

r lfio provision had been made for coordinating 
work in this respect with that of similar institu¬ 
tions in the provinces The consequenoes of the 


transfer of power to the provinces so far as agriculture 
is concerned has not been satisfactory While some of 
the provinces continued to progress, others like Bengal 
lagged behind deplorably; there is need for a Central 
authority to insure softie uniformity in standards 
of education, research and development m agriculture 
The experiment of sending students from Bengal to 
the tho Agricultural institute at Sabour did not prove 
successful and the College was closed in 1921 Pro 
posals were made to start an agricultural degree course 
in the newly founded Dacca University, m oollabors 
tion with tho Government Agricultural Station at 
Tejgaon tho scheme did not materialise till 1989 
At this time an agricultural institute was started by 
the Hindu Academy, Daulatpur Both the liistitu 
tions mere lost to West Bengal as a result of the 
recent partition of tho provinces in 1947 Due to the 
initiative of Mr R G Casey then Governor of 
Bengal a large modem and expensive livestock 
farm was started during the last war years at Haring 
hatta over which we understand a cfore or more 
of rupees has already been spent After partition 
plans were discussed of making Hannghatta the central 
agricultural station of West Bengal and to attach 
an agricultural college to it The estimates for capital 
and recurring expenditure wpre found to be so prohi 
bitive that the Government has kept the proposals 
m abeyance and Wont Bengal is without an agricul¬ 
tural college Under similar conditions the other parti 
tioued province of East Panjab has started in 1947 
an agricultural college at Amritsar, attached to the 
Khalsa College The Government of Panjab (I) evi 
dently did not wait for the construction in a wilderness 
of a modem college of agriculture, based upon the speci¬ 
fications of the Central College of Agriculture in Delhi, 
but started with the materials whicl^ were available 
immediately On the other hand in West Bengal, 
the proposed oollege of agriculture was planned for 
erection in a non inhabited locality where an exoesBive 
cost would lie entailed for construction of laboratory 
buildings, residential quarters, experimental farms etc 

Tt is an anomaly that while the Central Govern 
ment is fully alive to its responsibility for initiating 
and financing schemes for establishment of National 
Laboratories (eleven in number), reg onal Technological 
Institutes (four m number) and for providing capital 
and recurring grants for enlargement of equipment and 
of teaching staff of provincial engineering colleges, and 
of the Applied Science departments of provincial Uni¬ 
versities, no similar efforts are being made to lay down 
long range plans for agricultural research, education 
and development One has only to compare the budgets 
of the Counoil of Scientific and Industrial Research, 
of the Atomic Energy Commission and of the Depart¬ 
ment of Scientific Research, with those of the Indian 
Agricultural Research Gounod, of the Research Ins¬ 
titutes and of the associated Commodity Committees, 
all under the Ministry of Agriculture These last nam¬ 
ed organisations had a longer start, but we miss in them 
the stamp of a personality endowed with vision and 
purpose The Ministry of Agriculture appear to be so 
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engrossed in carrying out their short term plan of com 
paign for growing more food, and thereby saving foreign 
eionange used up m the import of food from abroad 
that long range problems of the reorganisation of tin 
departments of the ministry and the enlargement of 
their functions have escaped thur attention It is 
time that considerations were given to thim 

Difficult*eJi of the Agricultural Problem At tli 
same time we have to recognize that certain agrn ultur I 
traditions based upon thousands of \cars ofpraitu 
have accumulated m Tndia Dr \ dicker wrote in 
1889 'Certain it is that 1 at least havi never seen 
a more perfect picture of careful cultivation combined 
with hard labour and fertility of resource than I have 
seen at many of the halting places in my tour Mr 
G M Howefctt in a letter to a member e»f the Sadler 
Commission wrote There is a notable amount of truth 
in the saying that agriculture is an art based upen 
sciences The Indian cultivator has the art and w< 
are now realizing that it is our business to supply a 
sounder basis of sciences than the (by ne> means 
inefficient) traditional system which is at present 
the guide Round this traditiemal system century 
long social customs and economic practices have auu 
mutated whioh are seriously restricting the presluc 
tivity of the land Some of these are considered 
below 

A (») The existing system of land holding in w hie h 
Bide by side in different parts of the country perina 
nent and temporary settlements and the ryotir try 
Bystem prevail 

There is a growing demand for the abolition f 
the big Zammdans and eif the crop sharing system 
The ideal aimed at is the distribution of the land t 
the aetnal cultivators under a ryottvary system which 
will give the cultivators a greater incentive for inert 
ased production 

(») The uneconomic size of holdings due (a) sub 
division and (b) to fragmentation 

(a) The Fammo Commission of 1944 had collected 
statistics on the average size of holdings and yield j>er 
acre of land in the different provinces from a huh 
we take the following figures 


Province 

Average sice of 
plate 

Yield per sc 
cereal crop 

Bengal 

4 4 

0 48 

United Provinces 

0 0 

0 348 

Madras 

4 5 

0 412 

Panjab 

10 0 

0 34 

Bombay 

11 7 

0 189 


In all tho provinces enquiries have revealed 
a progressive increase in tho number of small holdings 
The immediate cause of the tendency to progressive 
diminution m the size of the holdings is subdivisu n 
» t, distribution of land of a common anoestor amongst 
his suooessors-in inteWSt usually m accordance with 
the laws of inheritance It is generally agreed that 
-the primary cause of this tendency is the pressure of 
poyufo$loji The suggested remedies are first the 


bringing of additional land under cultivation and 
secondly an increase m industrial employment The 
other measure which has been suggested would re 
quire the modification of the laws of inheritance 
On this subject the Royal Commission on Agriculture 
in India (1928) observed no practical suggestion was 
put forward for the pre vc ntion of further subdivision 
without interfering with the laws of inheritance 
There w as also no unanimity in opinion on this point 
amongst the members of the h amine Commission 
of 1944 The. majority wire of opinion that from 
tho point of view of productive efficiency larger and 
moderate sized holdings are preferable to small holdings 
(they) do nr t feel justified in recommending a change 
in the laws of succession which it is agreed will be 
strongly opposed bv public opinion 

(b) The other problem w hich aho requires serious 
consideration is that of fragnu ntation of holdings 
m which the land held by an individual (or undivided 
fannl\) is scattered throughout the villages m plots 
separated by land in possession of others In ccr 
tain pro vires, s legislations (prior to J944) has been 
enacted for the consolidation of holdings and it is deBir 
abli that similar legislations are introduced in other 
provinces 

(m) If the present trend for the breaking up of 
large estates and the distribution of lsnd amongst 
the cultivators is accomplished tho question will crop 
up whether in the interest of increasing the efficiency 
of crop production in an already over populated coun 
try some form of collective farming either on volun 
tary cooperative basis or by legislative compulsion, 
may be necessary In several countries besides 
Russia collective farming lias been or is being intro 
duced The problem has to be faced in this country 
also and it will not do like the Radhaknshnan Commis 
sion to take rcfugi e m expression of pious opinion The 
problem of food production m India must be solved 
by means which an in harmony with the fundamental 
principles of freedom democracy equality frater 
mty which are tho pillars on which the structure of 
the new Indian society is being built 

B Besides the introduction of necessary legis 
lation for the remedy of the economic and social fac 
tors hampering agricultural production and their unple 
mentation certain ameliorative measures through 
State agencies are also necessary Some of these 
are indicated here These arc chiefly of agricultural 
engineering nature viz reclamation of waste land 
control of soil erosion by afforestation and other me 
thods Supply of water for irrigation and of rural 
electricity these two come under what is known 
as multipurpose nver training schemes And lastly 
manufacture of inorganic fertilizers All of these me 
suros have been taken up by Central and State agencies 
with great energy perhapes there has been some lack 
of planning and fixing of priorities in the multitude 
of schemes which were put up The tyne which will 
bo taken for the completion of these schemes and 
the efficiency of their utilisation will chiefly dc 
pend bn the availability of capital and on the develop 
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ment of the know how in our technically trained 
staff 

It is in relation to such social economic and tech 
nological back grounds that we shall have to plan 
our future hi hemes of agricultural oducation research 
and development Also in relation to this back ground 
we shall nviow the events occurring during 1919 1949 
Rural and higher agricultural education —Over 
eighty percent of the people of this country live in about 
half a million of villages tlu ir principal occupations 
are agriculture anil Milage crafts centred round the 
latter Rural iducation must therefore centre round 
agriculture and the allied crafts 

A new departure in the solution of the gigantic 
problem of universal primary education was proposed 
by Gandhi]i in 1915 m a scheme called Rural national 
education through village handicrafts 

These proposals were considered in October of the 
same year at a conference convened at Wardha and 
certain resolutions were adopted of which the following 
aro of interest to us The process of education through 

out the primary stage of seven years should centre 
round some form ct manual and productive work and 
that it is expected this system of education will gra 
dually be able to cover the remuneration of teachers 
This craft centred basic education t has been explain 
ed in answer to criticisms is not primarily for the pro 
duction of craftsmen able to practise some craft media 
nically but rather for the exploitation for educative 
purposes the resources implicit in craft work In 
spite of several drawbacks the scheme lias for the first 
time in this country attempted to impart formal edu 
cation to children in rural areas in terms of activities 
and interests with yyhich they aro familiar Regarding 
the other aim of making education self supporting it 
is now considered sufficient that the articles the ehil 
dren will produce are marketable and that if it is not 
self supporting in anv sense it should be accepted as 
a sound educational policy 

In 1937 when congressmen agreed to form the 
mmistry in sc me of the. provinces the scheme was 
launched under official patrongc in ( P UP Bihar 
Bombay and Orissa But unfortunately in 1940 
even before the scheme had been iully established 
as an experimental measure the congress ministries 
resigned office and the Government patronage which 
basic education enjoyed was withdrawn After August 
1947, the basic education training centres have been 
re establish! d m most of the provinces but we have 
no report on any comparative achievements of pupils 
m basic schools and in ordinary primary schools An 
interesting innovation was sponsored by the C P Con 
gross Government in their Vidyamandir scheme whose 
importance lay m the suggestion it made for the orgam 
sation and maintenance of a compulsory primary Bchool 
system The Vidyamandir scheme suggested that 
m every village sufficient land would be set apart 
for the maintenance of the village primary sehool 
Ihus the school instead of depending on grants from 
provincial exchequer would be a part of the village 
economy and be maintained as such 


It was on a similar principle that Abraham Lin¬ 
coln made in 1962 grant of federal lands to the differ¬ 
ent States of the U S A for the endowment of State 
colleges (Landgrant Colleges) which as we shall see later 
played such an important role in the development of 
agricultural and technological college education in that 
country 

The ideas underlying the Wardha scheme Was 
incorporated in the report of the Central Advisory 
Board of Education for the post war educational reoons 
truction of this country which is commonly known as 
the Sargent plan It presents a comprehensive plan 
of educational reconstruction from top to bottom in 
fac t the first complete Government scheme for provi 
ding India with a national system of education 

Secondary schools according to this plan will 
lie of several typos In the technical high schools to 
be established in rural areas where pupils are like 
]y to take up agriculture on their own farms or 
elsewhere' an agricultural bias is to be given to the 
curriculum Iho proponents of the plan have no 
clear conception of what rural secondary educa 
tion should bo In tho memorandum drawn up by 
the Indian Council for Agricultural Research it is 
suggested that such vocational agricultural schools 
can serve a useful purpose as an intermediate stage 
in the training of agricultural demonstrators and also 
for the training of village guides We have no informa¬ 
tion how many vocational agricultural secondary 
sc hools have been established and how far the train 
ing provided serve the needs of agriculture 

The Radhaknshnan Commission Report gives 
a list of twenty one institutions for higher agn 
cultural education including the three All India 
Institutes for Agricultural Dairy and Veterinary 
Research which offer post graduate diploma courses 
It is interesting to note that during the period 1941 
1949 13 new Agricultural Colleges have been started 
including the conversion of the institutes at Poona 
and iSabour to colleges affiliated to their respective 
provincial universities We also find that while m 
1924 there were only two colleges which admitted 
30(82) students in 1949 there were 17 colleges which 
admitted 1448(3261) Btudents The figures inside 
brackets represent the number of applicants It 
was reported to the Commission by the heads of these 
institutions that of those who do graduate not more 
than two to three per oent return to agricultural commu 
nities Previously in 1937 Sir John Russel had re 
marked that the' man who actually tills the soil is 
scarcely touched by the national programme of agri 
cultural education The cases where the infiuenoe of 
agricultural research has been felt are largely those in 
which industry has directly impinged on agriculture 
so that the techamcal demands of industry could up 
press themselves on agricultural practice 

Research and Development—A new departure in 
agricultural policy was we have seen initiated by the 
Government of India in 1903, commencing with the 
appointment of an Inspector General of Agriculture 
aided by the nucleus pf an expert staff This was fob 
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lowed by the establishment of an Imperial Agricultural 
College and Research Institute Pusa and the formula 
tion of a new policy of agricultural education and re 
search both at the centre and in the provinces Since the 
introduction of the new constitution there had been 
no review of the agricultural policy in 1928 a Royal 
Commission on Agriculture presided over by Ixml 
Linlithgow was appointed to examine and report on 
the condition of agriculture and rural economy in India 
The Commission remarked that inspite of the marked 
progress which has been made m many direction during 
the last quarter of a century it is hardly an oxagge ra¬ 
tion to say that agricultural research in this country 
is Btill in its infancy They thought that hoy ever 
efficient the organization which was built up for demons¬ 
tration and propaganda unless the latter was put on 
the solid foundations based upon research it was merely 
a house built on sand Acting on their recommends 
turns the Government of India established m 192') 
an Indian Council of Agricultural Research (ICAR) 
Its principal objective was to undertake coordinate 
and promote agricultural and animal husbandry 
education research and its application in practice 
development and marketing in India by all means 
calculated to increase scientific knowledge of the sub 
jeots and secure its adoption m every day practice 
There is a Governing Body of the Council which is assis 
ted by an Advisory Board I he Council sets up from 
time to time certain standing or ad hoc com mitts pb f 
the Advisory Board as well as of the Governing Body 
for examining all proposals in connection with the scan 
tiflo objects of the Council which might be submitted to 
the Governing Body to report on their feasibility an 1 
to advise on any other questions referred to it by the 
Governing Body The Minister in Charge of Agneul 
ture is now the ex officio Chairman of the Council and 
of its Governing Body The executive functions of the 
Council are administered by a whole time Vice Chairman 
who has the status of a Secretary, he is assisted by 
two whole time experts designated as Agricultural and 
Animal Husbandry Commissioners and by a staff of 
permanent officials 

Research and development activities under the 
Ministry of Agriculture are undertaken roughly by 
three classes of agenoies 

A—Institutes directly under the Ministry of 
Agriculture in which general problems of plant and 
animal husbandry are investigated. These include 
(t) The Indian Agricultural Research Institute which 
was removed to New Pusa Delhi from Pusa after 
the Bihar earthquake of 1934 The institute has 
the following departments General Agncultun 
Cattle Breeding Agricultural Chemistry Economic 
Botany, Mycology and Entomology Special experiment 
stations have been started for carrying on breeding 
work on wheat, potato, sugarcane (Coimbatore) Where 
the work on any one of these agricultural crop increases 
sufficiently, a special all India Institute is started for 
its furtherance Recent examples of such institutes are 
(a> Rice (Cuttack), (b) potato (Patna) It ls'proposed 
to start other institutes of a similar character for the 
•tody of other plant and animal product* 


(it) Indian Veterinary Research Institute at Izat 
nagar and Mukteswar At the former place there are 
sections on Biological Products Animal Nutrition 
Poultry Veterinary 7oology Animal G( nctics eto while 
at Mukteswar there are sections on Pathology and 
Bacteriology Veterinary /oology etc 

(m) Indian Dairy Research Institute now loca 
tod at Bangalore with sections on Dairy Husbandry 
Technology Chemistry anel Bacteriology 

All the All India institutes provule post graduate 
diploma course's 

B —(omm dity Committee* There are a number 
of cash crops whose products are either exported or 
can form raw materials for industry Research on 
agricultural productions anel on technological utiliza 
tion of these commodities are financed by means of 
cess levied on them Central (< mmittc’es nro formed 
for each of these commodities on which growers mdus 
tnalists and exporters are representeil At present 
there are (entral Committees on C tt n Lac Jute 
Sugarcane Cocount Tobacco and Oilseeds 

C—Functions of the ICAR are broadly speaking 
the following 

G) To foster agricultural research chiefly through 
non Governmental agencies like l nive rBities and Re 
search Institutes by means e f grants in aids At 
the same time special research projects sponsored by 
different provincial agricultural and veterinary depart 
meats or bv All India Institutes are given grants in aid 
under special conditions 

(n) The council has also the responsibility erf 
oo ord mating agricultural researches in Government 
Institutes non Government agencies like Universities 
and Research Institutes and bv commodity research 
committees 

(ui) The coordination of the activities of tho 
Commodity Committees with those of the other research 
agemnes is principally through the Vice Chairman 
of tho ICAR who is the ex offieio Chairman erf all the 
Commodity Committees 

The Commodity Committees besides having their 
own teehnological and central experiment stations 
can also have regional experiment statu ns in differ 
ent parts of the country to ascertain the most suitable 
varietal and manuring practices for each tract The 
Committee can have its own staff for propaganda and 
inspection Instances are not unknown where tho pro 
vmcial agricultural departments have claimed that the 
latter should lie under their control for minimizing 
over lapping and friction 

Decennial Reiieu, of the activities of the ICARi 
was undertaken by isir John Russel and Dr G N 
Wright two well known experts from Fngland They 
reported that while a good deal of useful research work 
had been carried out by the Council tho improvements 
effected had not been taken up by the cultivators and 
that it has beoome necessary to bridge the gap between 
the laboratory and experiment station on the one 
hand, tad the cultivators field on the other This 
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implied development or extension work whioh wu 
primarily the function not of the Research Council 
but of the provincial Departments of Agriculture 
Nevertheless it was felt that the Council could not di 
vest itself completely of the responsibility and that it 
should therefore take steps to help the provinces and 
States in bringing the fruits of research to the doors 
of the cultivators The Memorandum of the Assosia 
tion of the ICAR has been modified so as to include 
development research by which the research worker is 
enabled to try his experimental findings on a field scale 

We shall m a subsequent issue review tho activi 
ties of the Agricultural Department both at tho Centre 
and in the provinces along with the recommendation 
of the University Commission on Agricultural Ldu 
cation and Rural Universities 

Non official rural reconstruction organisations —Wo 
can not close this portion of the review without giving 
a short account of the part played by such agencies 
in furtherance of rural reconstruction and also of 
an agro industry organisation which is a type of Indus 
trial undertaking—not cottage industry— which is 
specially suitable for development in rural areas 

Rural reconstruction centres —The pioneer institute 
m this direction is probably the Institute for Rural 
Reconstruction of the Visva Bharati inaugurated 
by Rabindra Nath Tagore in 1921 Similar 
centres have also hot n started by manv missionary 
organizations The most important of Buch organi 
zations are the All India Village Industries Association 
and the All India Spinners Association These bodies 
have amongst their objectives the improvement of ru 
ral agriculture and dairy industry introduction of new 
rural industries ami improvement of existing ones 
they arrange, for the distribution of ram materials for 
handicrafts and seek to improve the marketing of the 
products Such organizations when staffed by oner 
getic workers have achioved considerable success 
particularly if sufficient funds are available to faci 
litate tho initiation and development of the work 
There is always the danger however that on the de 
parture of these who provided the necessary driving 
force and tho withdrawal of funds the ground which 
has been gained will be lost Ihis shows that the 
conditions necessary for the self maintenance of these 
industries in the villages have not yet ben achieved 


Agro industry —The working of an estate named Wal- 
chandnagar in the Bombay presidency has been deecri 
bed in some detail in the Report of the Famine Commis 
si< n(l 944) for the reason that it brings out prominently 
the essential elements in a programme of oombraing 
development of agriculture and rural industry to which 
we attach considerable importance Where the fac 
tory is located close to the larm and both are managed 
in organic relation to one another it is clear that the 
development of the factory helps the development 
of the farm and vice versa The general lesson we 
would draw from this instance of the combined deve 
lopment of agriculture and industry is the benefit 
which would accrue from the establishment in rural 
areas of factories for tho processing of farm products 
and working in assosciation with large holders of land 
and with cooperative societies representative of small 
holders In this particular instance the estate whioh 
covers 45 square miles was formed about 12 years 
ago (1932 33) by the aequistion or lease of land be 
longing to numerous small holders and has been deve 
loped primarily os a sugar cane farm Large areas 
<f salt affected waste land has been reclaimed and 
irr gat ion has been extended During 12 years the 
area unilur sugar cane cultivation has gono up from 
LOGO to 1500 acres and the yeild per acre gono up from 
35 tons tc 53 tons per acre % e an increase of 50 
percent 

The area under food crops has been increased and 
recently cultivation of vegetable on a considerable 
scale has been developed A sugar factory has been 
started along with it an oil mill has been established 
and the groundnut cake produced by the mill is used 
on the farm as manure An oil refining and an oil 
h\drogenation plant treating of the raw oil has been 
started It is reported that the volume of 

employnu nt has increased that better wages are being 
paid than in similar employment in the neighbourhood 
and that in particular new ayenues of employment 
have been developed for skilled personnel 

This is a very good example of how agro industries 
can be started in rural areas The particular one is 
due to the initiative organizing ability and vision 
of one industrial magnate Whether such organiza¬ 
tions can lie started in rural areas by cooperative socie 
ties under government supervision ib a problem which 
urgently requires trial in different parts of the oountry 
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BOBS UTBTITUTR 

r C IB well known that the increase in intensity of 
Cosmic rays with latitude extends only upto a latitude 
of 50° N both at sea level and at high altitudes The 
experiments of Bowen Millikan and Nther 1 and those 
of Carmichael and Dymond* at latitudes 60° N and 
85° N respectively indicate that thiro is no appreciable 
increase m intensity at high altitudes for these two 
different latitudes 1 he highest altitudes reached in 
these experiments wire about 28 kilometers 

In order to explain the absence of the latitude 
effect above 50°N Janossy* first put forw ard thi sugges 
tion that there should hi a sharp cut off in the primary 
energy spectrum at the low energy* nd since the primary 
intensity cannot contain particles which are latitude 
sensitive above 50°N The necessary cut off cn< rgj 
was easily calculated aud found to be at 3x10» cv 
This cut off was attributed by Tanossy to a permanent 
magnetic field of the sun whose value on the surlace 
of the sun was estimated to be about 100 times that 
existing on the earths surface there is however little 
evidence for such a large solar magnetic field from other 
sources 4 But the shaqi cut off postulated above r« 
ceived support from another very different set of expcri 
ments The position of tht maximum Vi the height 
intensity curves at the above latitudes V fairly well 
established and confirmed by a number of investigators 
Assuming an inverse cube power law for the primary 

E trum it can be shown from the Cascade theorj 
the observed position of the maximum m the hci 
ght intensitv curve can be explained if there is a sharp 
out off of the primary spectrum at about 2 X 10 u ev 
This position of the cut off is in good agreement with 
that previously deduced from the geomagnetic effect 

Recently Dr M A Pomerantz* of the Bartol Foun 
dation has reported on some new free balloon flight 
investigations carried out in Canada m collaboration 
with the Defense Research Council of Canada I he 
balloons earned a four fold coincidence arrangement of 
Geiger Counters Kach time a cosmic ray particle 
tranversed the four oountera m a certain direction a 
signal was produced and relayed to a mobile laboratory 
on the ground Continuous information was also trans 
mitted regarding atmospheric pressure and tempera 
ture The heights attained by the balloons vaned 
from 100 00 to 110 000 ft (approximately 41 kilometres) 
the zone representing the outermost one per cent of the 
earth’s atmosphere 

The expenment was earned out at" Manitoba 
(Geomagnetic latitude 00°N) and at Swarthmore (Geo 
magnetio latitude 62°N) Dr Pomerantz finds a oonsi 
derable primary intensity below 10* ev at these ^eights 
which means that the cut»off in the primary spectrum 
tflt exists at all, is below 10* ev Thus the solar magne- 
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tic field does not impose a cut off as proviouslj esti 
mated The value of tho lattir according to Dr Po 
merantz could not be greater than one twentieth of 
the value predicted previouslj from geomagnetic effects 
and consequently the value of a pirmanmt solar mag 
nitic field can be at most one twentieth of the value 
ascribed to it from the previous results 

This howovtr leads to a contradiction with the 
requirement of the height intensity curves which can 
be explained only on the assumption of a sharp cut off 
at 2 X10* e\ Dr Pomerantz saj h that since tho results 
of the. Cascade theory have be en confirmed in other ex 
periments the assumption of an nverso lubi power law 
for the primary cmrgy spectrum must be incorrect 
Hence the pre some of low onorg> primaries of tho order 
of 10 8 ev detected by Ponnrnntz at the top of the 
atmosphere leads to the conclusion that the differential 
i nergv spectrum dots not follow the inverse cube power 
law at least in tho low energy region 

This effect has how ever nothing to do with the large 
variations in local magnetic intensities in the sun which 
accompany sun spot activities The instruments sent 
in the balloons by Dr Pomerantz conta n d among 
various other improvements a new type of altitude 
recorder and a device by which the Geiger Counters 
could be kept at ordinary temperatures even though 
the balloons reached temperatures H0°F below zero 

The existence of a permanent solar magnetic field 
of the usually aceemted value has been questioned by 
Dolhear and h lliot* on the basis of certain cosmic ray 
investigations reisentlj carried out by them 1 he 
presence of such a ficicl will produu not only a latitude 
cut off but also a daily variation in the cosmic rav in 
tensity as the earth rotates relative to directions which 
are forbidden by solar fields This amplitude varia 
tion should increase with altitude since the contri 
bution to the cosmic ray intensity increases with height 
Rossi estimated that this daily variation should be as 
much as 30 per oent at 35 00 ft at a latitude of 48 7°, 
and concluded that this was not in agreement with 
observations 

More re cent calculations have shown that the daily 
variation should be much smaller For the latitude 
of the centre of England and altitude of about 30 000 
ft Dolbear and Elliot calculated that the difference 
in day and night intensities should be on an assumed 
value of solar magnetic field of 38 g iss at the equator 
about 3 0 per oent They measured tho cosmic rays 
intensity w th a counter telescope earned on an aircraft 
at mean elevation of about 30 200 ft over the midelle 
of England The flights were centred at 00 h 42 min 
and 14h 46 min and the difference (day minus night) 
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came to—0 12±0 83 per cent, t e , the calculated 
amount differed from the measured value by 4 4 times 
the standard deviation The authors conclude that 
it seems unlikely on the basis of the present theory, 
that the so called latitude cut off at 50® can bo due to 
the sun’s magnetic field 
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WOOD AS RAW MATERIAL OF INDUSTRY* 

8 KRISHNA 

rORBST BKSKABCir UTS TIT UTS, DI HR AD ON 


117E meet this evenmg to pay tribute to the memory of 
*" prof H K Sen By founding this series of lectures 
you will perpetuate the name of one whose life was a 
record of distinguished service to Chemistry and to the 
Country Sen was a man who nover spared himself 
in his efforts to awaktn our countrymen to the impor 
tauce of applied science His task was difficult but 
noble Unfortunately, he did not live long enough 
to soe the realization of some of his labours 

Looking at the published work of Prof ,Son one is 
amazed at the versatility of his talents Starting as 
a pure organic chemist he entered into more promising 
field of biochemistry, and again from fermentation 
chemistry to the chemistry of fuels, gasoouB explosions, 
high pressure reactions, gasification of water hyacinth 
and sources of power alcohol Later he directed his 
attention to resins, lac, plastics and a host of other 
roblemB In the latter part of his distinguished career 
e dovoted considerable attention to low temperature 
carbonization of coal and many other subjects of indus¬ 
trial importance to this country During my frequent 
meetings with him at Calcutta and Ranchi, vie often 
had long discussions on conservation of wood and tun 
bor by proper utilization, and also on the possibilities, 
in India, of the saccharification of wood for the produc 
tion of power alcohol This coupled with his interest 
m resins, lac, adhesives, and the industrial utilization 
of forest products has encouraged me to select ‘ * Wood— 
an ancient, yet new, raw material of industry” as the 
subject of my address this evening 

Wood is one of the greatest gifts of nature to man 
It must have been one of the first materials to be used 
by him, over smeo his appearance on earth, be it for 
nothing else than as a weapon for defence against ani¬ 
mals, As man progressed he found newer uses for it ; 
primarily as a material for making fire for warmth 
and cooking, and later as a material for making his 
home These uses still remain the primary uses of wood, 
especially in agricultural countries whose economic 
oonditlon is low Be it for his hut or farm implements, 
wood plays an important role in the economic life of 
a villager Nature has been generous to man by pro¬ 
viding him in wood such an excellent constructional 


•Full text of H K Sen Memorial Lecture delivered at the Boee 
Research Institute, Calcutta on 16 3 1960 


material gonerous to insect and fungus life by provid¬ 
ing m wood their food and shelter While seeking 
food and shelter these lower forms of life bring about 
the destruction of wood, and the Iobb caused by them 
in terms of money, time, and labour is inestimable 
This consequently putB a limit to what might have 
been an inexhaustible supply, and there ib no method 
known by which wood can be made to last for ever 
Advocates of cement, metal, and plastics would have 
us believe that the day of wooden buildings, wooden 
furniture, wooden sleepcrB, poles, and the like has 
almost reached its end, and that the modern world 
will cease to use wood for these purposes Undoubtedly 
cement and metals have replaced wood m many direc¬ 
tions, but not entirely Weight for weight wood, 
irrespective of the Bpecics, is as strong as steel and about 
six tinus as strong as ci ment This fact unfortunately 
has not been fully realized by the engineers, with the 
result that they have given undue importance to steel 
and cement This myth is slowly breaking up, and 
the fact that m many countries large percentage 
of highway bridges, including railway bridges, are 
made of common woods is a testimony to the strength 
and performance of timber One of the moBt common 
objection against the extensive use of timber for struc¬ 
tural purposes is based on a popular conooption that 
tirabi r buildings are more susceptible to fire hazard than 
those built of cement and steel Wood no doubt is com¬ 
bustible, but it does not follow that wooden buildings 
are not as safe as those built of cement and steel It 
has long been accepted, even by steel and cement enthu¬ 
siasts, that properly designed timber construction takes 
more time to collapse when on fire than unprotected 
steel ones, which warps and bends rapidly under heat 
and allows the roofs and walls to cave in and oollapae. 
No wonder, therefore, that the famous insurance firm 
of Llyod’s of London now insure timber buildings at 
the same rate as those for cement and steel India 
is fortunate m having very strong structural timber 
like sal (Shorm robusta), asna (Termvnaha tomentoM), 
baliga (Peocxloneuron xndteum) and others which are 
50 to 150 percent stronger than the standard structural 
woods of Europo and America 

The use of wood for certain purposes may decline, 
but new uses or increased use for other purposes appear 
always to make up for this. In point of fact we Mf 
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using more wood, or at any rate felling more, than we 
ever did before in the history of mankind At present 
no less than 500 million cubic meter of wood is cut every 
year all over the world for use by tho wood using mdus 
tries Nature has been generous m providing wood of 
infinite variety, weight strength and performance 
We have feather weight woods like balsa (Ochroma 
tagopua, sp gr 0 125) and woods like black iron wood 
of S America (Krugtodendron ferreum sp gr 13) that 
sinks in water, and a whole range m between these two 
extremes Compare these with metals used in cons 
truction viz , steel (sp gr 7 to 7 0) copper (sp gr 
8 94), aluminium (sp gr 2 58) The range offered by 
wood is not available in these metals Strength for 
strength, wood is the lightest and cheapest of tho build 
ing materials The general availability and variety 
of wood, its lightness and ease of fabrication by simple 
and inexpensive tools at small plants and on the farm 
its numerous other advantages and the many purposes 
it serves will keep it in domand on an increasing Rcalo 
for ever, provided of course it can be made to last longer 
than it normally does Protection of wood against 
insects, fungi, as also against losses through fire woa 
thenng and mechanical wear is therefore vital to the 
economy of our oountry The rediscovery that wood 
is the most economical and practical material for varied 
uses has already brought in a change in its favour 
The two great factors which have helped this change 
are that wood can now be made more durable and 
that new ideas in tho economy of wood have been 
developed 

The question of making wood last long is not new 
Throughout the ages man has attempted and practised 
it He came to learn that hoartwood is more resistant 
to decay and insect attack than sapwood which in tho 
untreated state, gets quickly destroyed by term tes 
and /or fungi especially in a tropical country Unfor 
tunately heartwood of every species of wood is not 
endowed with this natural resistance Examination 
of some 200 species of common Indian timbers indicate 
that they can be divided roughly into 5 classes, depend 
ing on the natural resistance of their heartwood to ter 
mite and fungi attack While heartwood, as a rule 
is more resistant to fungus and insect attack it 
is also more resistant to preservative treatment 
Sapwood, on the other hand, can easily be treated 
with preservative chemicals What brings about the 
natural resistance of wood to insect and/or fungus 
attack is not known Tho physical characteristics of 
wood do not appear to be responsible for this Indi 
cations, howev<&, are available that this property 
is possibly duo to chemicals deposited m such wood 
It would be worth for the chemists to investigate the 
substances which make teak and some other woods 
proof to termite attacks 

Timber which is resistant to insects and/or fungi 
may not also be resistant to marine borers The only 
Indian timber which is said to be resistant is Artocarpua 
gomittana Wall from the Andamans The natural rosis 
taaoe to marine borers ib attributed to the Bilica content 
How far this is correct requires further investigation 


It has been stated earlier ^iat tho loss caused to 
w ood by insects and/or fungi is inestimable Some 
idea of this may be had from the wooden railway slee 
Jiers which are required to replace the damaged ones 
We have about 34,000 miles of railway track 
lnlf of which is on wooden sleepers and for replace 
m< nt 4,000 000 sleepers were used in 1045 and about 
six millions in 1948 costing no loss than Its 50 000,000 
l ntreated sloepirs are not cxptitul to give servico 
lor more than 6 12 years depending upon the species 
of wood and local it\ Sleepers treated with wood 
preservatives on the other hand give almost double 
the life (12 20 years) thus reducing the annual replace- 
mint cost by less than half Hitherto we had been 
limited to using only those woods for railway sleeperB, 
such as teak sal, and deodar that are naturally resis 
tant to attack by insocts and other lower forms of life, 
but w ith tho development of t< chmquo and chemicals, 
ivin lighter and cheaper woods could now be used, 
if properly treated This to a country like India is 
of great importance and significance because our stocks 
of teak and sal are limited in 1920 the average rone 
wal of sleepers on all railways was 12 to 15 per cent, 
but in recent years this has been reduced to 5 to 6 
per cent This is whin our capacity of creosoting 
plants for sleepers is limited, but it is hoped that it 
will soon be increased to nearly 5 million cubic feet 
As a result it would be possible, to make use of at least 
30 species of Indian timlxrs for railway sleepers, in 
plain of about 0 which ha\o hitherto been regarded 
suitable for the purpose This maj bo considered a 
great advance on our etonomy in wood The scionoe 
and art of wood preservation have been bo developed 
that practically any timber whiih is not durable 
in its natural state can be made to last for an almost 
indefinite period in intide and for at least 20 yearn m 
outside locations 

An examination of the results of expt riments with 
treated sleepers also indicates that m most cases their 
removal from the track is due to mechanical wear 
Any method of increasing the me< hanical life of sleepers 
therefore deserves cons deration Our answer to this 
is the production of compositi sleepers, a ‘sandwich’ 
type of structure in which inferior timbers are used 
for the core and more durable ones for the outside, 
with suitable bearing plate glued on 

In India, not much of the timber used for building 
purposes is chemically treated With the shortage 
of budding materials of all kinds and limited supplies 
of tho naturally durable woods like sal (Shorea rniousla) 
and teak (Tectow grandts ) it is expected that exten 
sive use will be made of treated timber whereby even 
the less durable spec ns may become acceptable The 
Government are alive to it and are taking stops m this 
direction 

India is a big consumer of plywood and our do 
mand is no less than 150 million sq ft of which 100 
millions are required for tea chests alone Plywood 
for tea chests has to be free from both odorous and 
toxic chemicals and, therefore the selection of a suitable 
chemical which is toxic to lyctus (a wood borer) but 
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not to man presents difficulties Government speci¬ 
fications for commercial plywood demand protection 
not only of the wood but also of the protein glue lines 
So far, boric acid is the common preservative omployed 
for the purpose more particularly in plywood tor tea 
chosts For uses other than tea chests the protein glue 
lines can bo adequately protected by the addition of 
5 to 10 per cent of sodium pentachlorophenate 

Extensive use of fibre boards is another wav of 
economizing and conserving our wood resourws pro 
vided the fibre boards can be suitably protected against 
termites and fungi, since in a tropical country unpro 
tected boards perish m a comparatively short period 
of a few months Unlike the plywood protection of 
building boards presents no difficulty Incorporation 
of suitable quantities of arsenic and copper salts pen 
tachlorophenol etc in the boards have increased their 
life from a few months to several \rars 

As the h ng standard of the under developed 
countries mi pi < vis the total quantity of wood and timber 
n< led will inenase rather than decrease, even 
though the ?<**• capita consumption in more developed 
oountma i dn line Alnady the use of plywood 
and wall 1 irds is on the increase Decorative veneer 
faces arci cores of fibrous materials as well as faces of 
metal sheets paper and various other materials are gain 
ing popularity and promises much for the future of 
plywood and veneer as well as fibre boards The 
plywood industry is consequently likelv to become more 
versatile than it now is, and its products are likely 
to multiply in variety 

Ah a raw material for chemical industries other 
than pulp and paper manufacturing it appears that 
wood is opining out new possibilities laki for exam 
plo, the production of wood sugars by the acid hydro 
lysis winch proved so useful to Germany before and 
during the war and hi lped them to meet some of their 
food and fuel shortages Improvements made since 
then have reduced the coBt of wood sugars by shorten 
ing the processing time and increasing the yield so that 
'now it appears possible for wood sugars to compete w ith 
other sugars for industrial and animal use in some parts 
of the world Wood sugars of course are convertible 
into ethyl alcohol, yeast and many other products 
The production of power aloohol from wood opens 
up wide possibilities in those countries which have no 
mineral oil resources 

Give thanks to mental giants 

Who’ve done what seemed incredible, 

God made the tree, but science 

At last has made it edible 

Since time immemorial wood has been used for 
making charcoal by destructive distillation and 
more recently for the collection of by products such ai 
acetone, methyl aloohol and tar products If acetone, 
etc, were to be manufactured anywhere wood would 
certainly not be the starting raw material, but as long 
as charcoal has to be manufactured collection of the 
byproducts would remain an attractive proposition 


Hitherto, the methods of charcoal manufacture have 
been more or less crude, but improvements in carbo¬ 
nizing equipment and methods that provided better 
control of temperature are taking place, and it appears 
quite poHsible that these may result in sufficient increase 
in yield of desirable products to make wood distillation 
more profitable 

Aii example of how wood distillation industry can 
work profitably is shown by the work of the Department 
of Industries in Western Australia whore, at Wundowie, 
a wood distillation plant is run to provide charcoal for 
the production of pig iron from a poor grade iron oie 
(4% Ie,O s ) The iron will produce only 10000 tons 
pig iron annuallv and the wood distilled for the produc 
turn of charcoal} ields 120,000 gallons of methamol, and 
500 tons of glacial acetic acid as by products The 
wood tar is at the moment burnt, but it is proposed to 
con vi rt it into s\ nthctic tanning materials There is no 
waste product left over in the Wundowie factory, and 
»vi n the slag is sold awav to a conurn which speci 
all yes in insulating products 

Wood contains considerable quantities of oils, 
resins and other extractable materials that will find 
greater usi in the future than they have in the past 
'lake for example the natural tanning materials 
Our sources for these have betn tree barks, (e g babul), 
pods (r g Camiljnn a spp ) fruits (e g myrobalans), 
etc and we have not devoted enough attention to wood 
of certain tri os as a source of tanning material except 
pirhaps Acacia cafrcAw(khair) from which katha and 
cutch are extracted In Australia the entire tanning 
material is extracted from the wood of hucalypba 
redunculvs Wood of this tree has about 15 to 17 
Itr cent of tans but by ixtraction and oorcei tration a 
Bolid xtrset contauirg 60 per cinl of tans 18 to 20 
pir rent non tans and 18 to 20 per oent water is 
marketed Not only is Australia self suffieiert in tan 
rug mate rials but she also exports considerable quan¬ 
tities of these Wattle bark which is indigenous to 
Australia and contains as much as 35 ptr cent of tan« 
is not at all eared for btcause the debarking of the tree 
For its bark is uneconomic We m this oountry, still 
think of wattle hark of South Africa as the tanning 
material only because our trade and methods are hope- 
lcssly conservative 

Fatty oils and resins or resin oils for the most part 
are recovered as by products in processing or hydro 
lysing, or pulping processes Tall oil, which oontains 
oleic acids and rosm oils, is a by product of paper pulp 
mg industry and finds extensive industrial use for mak 
mg of emulsions and as a plasticizer m certain rubber 
manufactures Tall oil also contains a oertam quantity 
of wood creosote and this is separated for medicinal 
use Wood also contains substantial amouuta of hemi 
oelluloses that are largely lost in pulping or other chemi¬ 
cal processing It appears inevitable that methods will 
be found for profitable conversion of the hemicellulosea 
into saleable products, by biological or chemical treat¬ 
ment, and thus build up new industries on a material 
now worse than useless because of its stream polluting 
effects 
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Manufacture of pulp from wood either for the 
manufacture of paper or pulp mutable for rayon is 
already a big and a well establish! <1 industry m Furopi 
and America and for that reason 1 do not intend giving 
a survey of the types and quantities of w ood that an 
used m these industries I must re st content bv say in. 
that the quantities used are enormous It is estimated 
that 250 million cubic meters of w ood is consumed an 
nually for feeding the paper ra\on and other mills m 
the world But there is one aspeet of < he nucal pulpiii„ 
of wood that I would like to meution Millions of 
tons of lignin are wasted ouh year by the worlds 
pulp mills and do much damage by polluting the stn anu- 
Some progress has been made in the utilization of lignin 
m various ways but tht percentage so used is very small 
We are slowly working up the chemistry of bgnin and 
learning new facts about it and it would be no Mir 
prise if bgnin now wasted should find a much greater 
utilization than at present In certain directions it 
may replace asphalt and tars 

A greater promise for expansion for wood as a nw 
material lies in its utilization in the production of 
fibre products In them products the demand is mm h 
greater than the supply and with the increase in h 
teraoy and standard of living th< demand tor paper 
and fibre products is bound to increase greatlv lm 
provements m pulping methods are increasing the yields 
of pulps thus encouraging the use of raw materials 
and qualities not formerly acceptable Another iI 
vanco in the pulping and bleaching technique has 
recently been ann mneed from the 17 S A Hie p< i 
oxide manufacturers believe that vast quantities <f 
wood will be saved by using mechanical pulp bit ached 
with hydrogen peroxide Du Font report that in 
the production of pulp from wood for paper manufu 
ture the yield of groundwood is approximately double 
the fiber yield obtained in the chemical pulping pro 
oesses Such bleaching almost doubles the amount < f 
paper obtained from a cord of wood All such ad 
vances tend to make the growing of trees profitable ami 
encourages the use of low quality as well as genii 
quality wood Time is not far when almost any 
kind of cellulosic material will find some economic 
use or the other Untold millions of tons of this gift 
of nature is at present allowed to go waste While 
the demand is increasing for printing and high quality 
writing paper it is the coarse fibred raw materials that 
appear to offer a wide field for investuration It can 
be stated that future developmenta would have to be 
in this direction In the conversion of wood into planks 
and other constructional material losses of the order 
pf nearly 60 per cent occur, mostly in the form of saw 


dust Hitherto wo havo no economic use of this mate 
rial but recent work in the possibility of producing 
paper from wood flour by a dry method in which 
the bonding or felting of the particles is obtained by 
an electrostatic chargo opens up a new field This 
offers a most etonomic wav of using wood It may be 
true that wi cannot grow two trees where one grew 
before hut we could ot rtainlv makt one tree do the job 
of two by making most icononueal use of ivory bit 
that is there Anv rt vi lutionary thange or develop 
ment may not be t xpoeteil but I have attempted to 
indicate tht tint ctions in whuh rt search is leading 
us Many of tlu sc art bound to uittr the industrial 
fields sooner or later 

1 he major point in favour of wood as a raw material 
is its great versatility It tan bo convtrted into food, 
clothing solid or gaseous fut 1 buildings fibre products 
and innumtrabln othtr mdustn&l products Ihere 
is conneqm ntly no doubt that it ih the greatest single 
raw matt rial plated by naturi into the hands of roan, 
and it is at tilt samt time tht greatest single raw ma¬ 
terial which has bton ahusul and misustd by man 
Jt is therefore our prime duty to grow as much of it 
as wt can and uhc as much as we like but waste must 
bt avoided V further ail Mintage of wood as a raw 
material lies in the fatt that whi n stored on the stump 
under proper manage ment it continues to increase 
in volume anil valui for mam years shortages or 
high prices of oil coal and metal favour tho intrcosed 
use of wood and if is up to us to grow more of it and 
intrc-asinglv enjoy its numerous advantages (.reater 
attention of tho thi mists engineers and technicians 
is the re fore called for conrorte d efforts to make the 
heist economic use of wood and develop improved machi 
nerv methods of cultivating harvesting and finding 
cheap methods of conve rting it into mumerabli variety 
of commeicial products Our i oal metal and mineral 
resources art not mi xhaustible and urtainly not re 
placecble Consequently wood which can do many 
of the jobs of coal metals am) mam minerals and is 
certainly replaceable should draw greater attention 
of our scientists and industrialists 

Wixul is good While much has been achieved, 
much more remains to Ik done In the words of Sir 
Harold Boulton we an by no means at the end of 
our tether in our studies as to how to render most suit¬ 
able for every sort of work in fair and honest competi 
tiun with conirete steel and other materials that ma 
tenal which is the moat amenable and acceptable 
known to mankind for an infinite variety of purposes 
namely wood 
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CHEMISTRY OF COAL TAR RESINS 

8 M MUKHERJI 

INDIAN ASSOCIATION TOE THS CULTIVATION OT SOIXNCE CALCUTTA 


/“CONSIDERABLE information is available on the 
^ very many chemical compounds that have been 
isolated from coal tar and even during recent years 
the presence of new compounds has been discovered 
with regularity However very little is known of the 
non volatile constituents and very little interest m 
this part of tir has been displayed Considering 
that pitch constitutes as much as half the tar and that 
a considerable part ol the pitch is the so called Free 
Carbon and tar resins these non volatile constituents 
form a most important material Ihis material may 
well be of great^value and is certainly of groat interest 
and work in this fidd is expected to be fruitful 

In general these resin uds obtained from low 
t< mperature tar are pale yellow to light brown amor 
phous powders precipitated from solution in organic 
media by tht addition of petroleum ether Resins 
from high temperature tar are usually light brown 
to dark brown amorphous powder They are found 
to be of moderatoly high molecular weight and dissolve 
in many organic solvents—alcohols acetone chloro 
form benzen etc When these solutions are evaporated 
to dryness the resins are loft behind as hard transparent 
films These films can bo applied to either wood or 
metal surfaces The fusing points of the reBins rango 
from 100 160 Hence the coal tar resins form a pro 
mining basis for lacquers varnishes or polishes They 
also possess considerable binding power for when 
mixed with fillers such as coal dust or saw dust and sub 
jected simultaneously to pnssure and heat they fur 
nish hard products which can be machmcd or moulded 
On testing the resinoids from coal tar gave promising 
results when used eithi r as lacquers or as vehicles for 
bronze or aluminium powders By themselves the 
resinoids darken on exposure but when mixed with 
aluminium powders little darkening takes place 
The protective powers of tar resinoids compare favour 
ably with those of cellulose acetate and dammar lacquer 
vehicles If a bright surface is not essential the re 
smols and resinenes dissolved in cheap amyl acetates 
provide a cheaper and more durable vehicle for alumi 
mum paint than the more expensive vehicles now in 
general use All types of tar resinoids furnish wood 
stains of even tone without raising the gram of wood 
Quite apart from the possible better utilization of tho 
materials a study of the constitution and composition 
of Free Carbon and tar resin should prove of value 
in the wider theoretical field of carbonaceous materials 

In thiB article it is proposed to summarize the 
present state of knowledge about the chemical oonsti 
tution of tar resinB as brought to light mainly by the 
researches of Green and Mukheqi 1 * 

All high temperature tars are oolloids highly 
protected lyophobe sols the stability of which depends 
upon their method of production and subsequent treat 


ment Nellensteyn* suggests that they contain three 
principal groups of compounds viz 

(1) the medium 

(2) the lyophile part the protective bodies and 

(3) the lyophobe jiart the microns and ultra 
microns 

They may be considered after Adam 4 as consisting 
of four groups of substances viz 

(1) the suspended or colloidal particles insoluble 
in such solvents as pyridine known as C, 

(2) a resinous fraction soluble in pyridine but 
insoluble in benzene which may be present as a pro 
tcctivo body either m true solution in the oils or as 
an ultra colloid known as C, 

(3) the compounds soluble m pyridine and ben 
zeno but insoluble m petroleum ether and whioh are 
believed to be in a state of true solution lit the oils 
These are described as tar resins —the protective 
bodies and 

(4) the oils otherwise known as the fraction solu 
ble in petroleum ether 

Marcusson" investigated tho formation and the 
structure of tar rosins he found that they contained 
oxygen in the nucleus and suggested that they origi 
nated from oxidation or polymemation of tho unsatura 
ted hydrooarobns present in heavy tar oil By ab 
sorption of oxygon he inferred lower tar resins are 
converted into more complex resins By analogy 
with potroloum asphaltenes and rosins ho proposed the 
general name aromatic asphalt for coal tar resins to 
indicate their character Marcusson s ideas appear 
to be supported by the work of Morgan and Mitchell* 
who have shown that tar absorbs oxygen with the for 
mation of benzene insoluble resin Adam and Saoh 7 
however suggest that tar resins are also formed from 
alkali soluble constituents of tar and that the so called 
bituminous resin compounds formed during tar disti 
llation are derived not from the saturated or unsatura 
ted hydro carbons but from the alkali soluble fraction 
The experiences of the author at the Birmingham 
University are in accordance with the fact that both 
the above factors play an important role in the forma* 
tion of tar reams 

Tho work of the author on high temperature tar 
revealed the existence m tar of neutral basic phenolic 
(and/or weakly acid and/or lactomo) and acidic products 
of amorphous and resinous character and for this reason 
the following generic names were given to them (after 
Morgan" ) 

Neutral resms Resinenes 

Phenolic resins Resmols 

Basic reeics Resinamines 

Acidic reams Resinoic acids 



CHEMISTRY OF COAL TAB RESINS 


421 


May, 1950 


A form of ream, intermediate m acidity between 
reainols and reainoic acids, was also discovered Its 
oonponents are termed rermiho acids 

Preparation or Coal Tar Resin 

There is a possibility m isolating the constituents 
of coaltar That these are profoundly changed in the 
prooess, for certain constituents, although produced 
in the oourse of pyrogenic reactions occurring within 
a range of much higher temperatures, are neverthe 
less fundamentally decomposed when heated to no 
more than 150°C In the peparation of the resins des 
cribed here the tar was not heated above 120°C 


Analysis of 


To establish definite hnes of attack to be applied 
to tar resins later Green and Mukherji 1 ,* thought 
it expedient first to study the resins from pitch, which 
were much easier to prepare They also made a com 
parative study between the resins from coal tar and 
those from pitch The resins from^both the sources 
are compounds of carbon, hydrogen* nitrogen, sulphur 
and oxygen 

The molecular woightB of the rosin fractions w< re 
determined obulliometncally using chloroform as the 
solvent The following tables give the analysis, tho 
proportions of tho oxygenic functions and tho mole 
cular weights 
I, 

*bs and Resinols 


Fraction 

Souroe 

C% 

H% 

(Kjelrfahl) (Fsohko) 8 

AbIi 

% 

0% 
by diff 



(Bomb) 


Resinenes 

Pitch 

S3 0 

0 65 

18 11 

1 15 

1 35 

6 95 

Res monos 

Vertical retort, tar 

82 6 

5 25 

2 15 1 04 

1 3 

2 05 

0 15 

Resinola 

Vertical retort tar 

72 2 

5 85 

1 35 0 90 

1 05 

2 0 

10 05 




Table II 







Oxygenic Functions in Resinoids 







No Hydroxyl per mol %0 

» plienolir ai 

%o 


Substance 

Source 

Mol wt 

Alcoholio 

Phenolic as alcohol ic a 

i methoxj 1 

Resinenes 

V ertical retort tar 

539 

0 04 

— 0 10 


Nil 


Resinols 


091 

2 60 

13 tt 77 

3 52 

0 62 


Rseinyl methyl-ether 

010 

i 40 

0 71 


3 87 


Resinenes 

Pitch 

815 

1 70 

— O 11 


Nil 



Accordingly a sample of vertical retort tar was separat 
ed into three groups of constituents — 

(1) “Free oarbon (Cj +C, ), insoluble in benzene 

or toluene 

(2) Tar resms, soluble in benzene hut insoluble in 
petroleum ether 

(3) The fraction soluble in petroleum ether 

Tho tar rosm was purified by redissolving in benzene 
or chloroform followed by rcprecipitat on with excess 
of petroleum ether when tho resinous products were 
obtained as a grey yellow powder 

The purified resin was treated successively with 
sodium carbonate, sodium hydroxide and hydrochloric 
acid to separate the acidio, phenolic, basic and neutral 
compounds The amounts of acidic and basic resins 
were found to bo insignificant, thus the resin from the 
vertical retort coal tar is composed of about equal 
amount of resionls and resinenes 

Resins from Pitch 

Pitch prepared by distilling quantities of the same 
vertioal retort tar, used previously, to 240°C under 
atmospheric pressure, was resolved m the usual way 
into ‘Tree carbon”, resms and “crystaBiods” The 
yield of resinB from pitch was about 23% of the pitch 
or 11% of the tar Attempts to resolve the resin from 
pitch into the components having different ^chemical 
functional groups revealed that it was oontposed of 
only neutral resins (resinenes). 


Resins from a sample of vertical retort tar gave 
almost equal amounts of neutral (resinenes) and pheno 
lie (resmol)fractions but the resins from pitch obtained 
from the same vertical retort tar consist^ almost entirely 
of neutral bodies (resinenes) All these fractions con 
tain carbon, hydrogen, nitrogen, sulphur and oxygen 
Of the oxygen m resinols from tar, about 21 % is pheno 
he, 4% methoxyl, 40% alcoholio and the rest m either 
higher ether linkages or in rings or both, whereas in the 
resinenes from pitch about 43% of the oxygen is present 
as hydroxyl and the remaining 57% should be present 
as epoxide or other linkages or both The phys cal 
properties of all these fractions do not differ markedly 
except in their molecular weights 3 ho average moh 
cular weights of the resinenes and res nols from tar arc 
about 539 and 591 respectively, and that of the resi 
nenes from pitch is about 815 The elimination of the 
resmol fraction during distillation of tar indicates that 
this substance is responsible to a considerable extent 
for the formation of resins of higher molecular weights 
m pitch 

Elementary analysis of the resinenes from pitch 
gives carbon about 83%, hydrogen 5 0%, nitrogen 
about 2%, sulphur about 1 %, ash about 1 2% and 
oxygon about 7% The carbon/hydrogen ratio mdi 
cates that the resinenes have an aromatic nature This 
is borne out by bromination when substitution largely 
preponderates over addition as evidenced by copious 
evolution of hydrogen bromide The aromatic nature 
of the resinenes from pitch is also confirmed by the 
isolation of bemene carboxylic acids from the products 
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of oxidation under conditions which precluded any 
initial aromatization 

Hydrolytic fission of the resinenes from pitch into 
phenolic and neutral substances shows the presence of 
alkvl aryl ether linkages The experimental results 
are in fair agreement with the following equation for 
the cleavago of ether linkage where R is an aryl and 
R an alkyl radical 

H-OH R R -° H + R -° H 
It is interesting to note that the molecular weight 
(608) of the phenolic product of hydrolysis is fairly 
close to that of the resinols from tar (501) again indicat 
mg that resinols in tar may have undergone reaction 
to give resins of higher molecular weight in pitch 
The presence of alkyl aryl ether linkages is corro 
borated by the results of thermal decomposition an 1 
hydrogenation Both of these proci ssos give phenolic 
as well as neutral bodies which are the expected pro 
ducts from an alkyl aryl ether type of compound 
From the results of pyrolysis and hydrogenation 
it is concluded that nitrogen is bound up in the mole 
cules of rtsmenes in very stable groupings such as are 
found in oarbozole and dihydroacridmo systems But 
for sulphur the ready and almost complete elimination 
during thermal decomposition and hydrogenation null 
cates simple groupings as in hydrosulphides and linear 
sulphides which are known to bo sensitive to thermal 
treatment However the total absence of nitrogen and 
sulphur from a fraction obtained in chromatography 
shows that these elemer ts are not integral parts of the 
molecules of some of the constit icnts of resinenes from 
pitch This is also substantiated by the observations 
m fractional precipitation 

Experiments in fractional precipitation and chro 
matography show that the resinene fraction from pitch 
is a mixture of complex chi nucal compounds Since the 
several fractions physically differ from each other only 
in their molecular weights it ma\ be possible that the 
oompom nts of the resinenes are polymeric homologues 



Fig 1 Precipitation curve with molecular weight and CB ratio 

„ data* 

^ of each other, t e , they differ from one another largely 
ta the ontnber of structural units. 


Dehydrogenation of resinenes with selenium gives 
anthracene from which two possibilities are considered, 
firstly that anthracene or partially or completely 
reduced anthracene systems form part of at least some 
of the molecules possibly with heavy substituents 
which are eliminated during selenium dehydrogenation, 
secondly that the anthracene or reduoed anthracene 
nucleus or nuolei are joined directly or through oxygen 
atoms these linkings being severed during the drastio 
treatment with selenium This is supported by the fact 
that the peak of tho spectrogram of the least adsor 
bed fraction from chromatography corresponds to that 
of anthracene although the over all nature of the curve 
is similar to those of some compounds of terpenoid and 
triterpeni groups 



*ig 2 Ultra \iolet absorption spectrogram of a resinene fraction 
Alkaline permanganate oxidation of resinenes 
from pitch gives besides carbon dioxide oxalic, 
succinic ophtbalu iso phthahe benzene hexacarboxy 
lie and humic acids and also an amorphous acid isola¬ 



ted as its methyl ester This is thought to be inter¬ 
mediate between benzene carboxylic and branfc aoids, 
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•ad from the experimental remits the molecular for 
mule, C u H, 0 afOH) f COOH),, has been assinged to 
ft Owing to similarity between the oxidation product* 
of ooal and those from tar resins it seems possible that 
the fundamental structure of ooal may be more or less 
similar to the* of the tar resins 

It is tentatively suggested on the basis of the 
available evidence that the formation of resins in tar 
and pitch arises from a diene condensation of anthra¬ 
cene with a /9-unsaturated aldehydes followed by phe¬ 
nol-aldehyde condensations Thus, according to this 
suggested mechanism, the resinenes from pitch should 
have a skeletal formula given above 

This type of skeletal formula agrees fairly well 
with the experimental results for carbon hydrogen 
ratio, hydroxyl content, the presence of alkyl aryl 
ether linkages, the formation of anthracene on selenium 
dehydrogenation and the production of benzene poly 
carboxylic adds by oxidation However, this agreo 


ment cannot be accepted at sufficient evidence for the 
type of structure suggested and considerably more 
experimental information will be necessary before a 
structural type can be assigned Nevertheless, it is 
hoped that this tentative structural type may prove 
of some use in the first steps of future work 


1 Green and Mukherji J 8 C 1,67, 4X8, IMS 

* Green and Mukherji dud, 88, 16, IMS 

* Nellenrteyn JIPT, 14, 1S4| 1928, Science of Petroleum, 

Oxford University Press, 19S8, p 2760 
4 Adam, Science of Petroleum, Oxford University Press, IMS, 
p 3118 

» Morgan J 8 O 1 41, 131T, 1028, 48, 20T, 1030, SI, 80Tj 
1032, Fuel, 10, 183, 1031 

• Morgan and Mitchel, Highway* and Bndgee, 10th June, 1930 
» Adam and 8ach, J 8 O 1,48, S37T, 1020 

• Bone, Horton and Ward. Proo Boy Soc , Alii, 480, 1030. 

Z Angew, Chem , 52 (1), 386, 1910 

3 M , Ph D The *« 1048, University of Birmlii- 


THE MENACE OF WEEDS 

U R PANIKKAR 

nos txnnjf council, or .nttTmi.Tn »AT. uaasmoH, xsw nxutx 


‘ I will go root away 

The noisome weeds, that without profit suck 
The soils fertility from wholesome flowers ’ 

Bhaktepeare (Richard II Act 8, Scene w) 

“The labours of the agriculturist are a oonstant struggle) 
on the one hand, by presenting the most favourable conditions 
possible, he endeavours to make oertain plants grow and pro 
duos to their utmost capacity and on the other hand, he has to 
prevent the growth of oertain other plants that are ready to 
avail themselves of these favourable conditions ’ 

Wm. Darlington. 1800 


IUTEODUOTlOjr 


1 with unfavourable climatic and edaphio factors, pests 
and diseases as well as oertain unwelcome and undesir¬ 
able species of plants known as weeds, which interfere 
with his operations, increase his labour and reduoe 
his ouMftU*. These weeds are defined as plants grow 
tag oat ofplao* at where not wanted, especially among 
oultlyaud plants According to Muenscher (26) 
whether a plant of a given species is considered a weed 
depends not only an mt characteristics and habits, but 


___ I4ke qthar crop plants they vary in g- 

from tbs mhttneopic bacteria and tfie minute 
swoai (Mie t CS ftti e ios-afuoc, Apkamxomenon 
““ “*» T rirhfam polrute water and spoil rioe 
A tee* like ficus parasitica which smo- 

. „ __Jk painu e*fi otbex trees, though most 

harbaoe** m fcttfc soma m honey 




suckle, dodder, etc , shrubs like Ultx, species of rktus, 
etc , and even trees like the trees of heaven ( Atlanthus), 
willows, etc , and in their habit of growth, morphology 
and physiology range all the way from total parasites 
(like Orobanche, Balanophora, Dodder etc) to semi* 
parasites (like Htnga^ UomntAus, Kwoum„etc.) and 
then to plants living independent existence They 
grow almost anywhere on earth, surviving frost or 
drought, high temperature and humidity, in widely 
varying soil and cumatio conditions, some producing 
an enormous number of seeds whioh remain viable for 
years under the most adverse conditions, multiply 
rapidly and disperse widely They are ubiquitkms, cos¬ 
mopolitan m tastes, equally at home in rioe fields or on 
railway platforms, on manure leap or on mango 
branches, on tobacco fields or on tennis oourta 

However, of the quarter million plants flourishing 
on earth, fsw have essentially weedy habits, and seldom 
d(»A ona fpeoies have all the unde si ra bl e c harac te r ! 
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attributed to weeds Some (like wild oats, wild rice, 
mustard, etc) are closely related to valuable crops, 
a number of species like the grasses kodra ( Paapalum 
scrobundatum) etc though noxious in certain situa¬ 
tions are useful m others as food, fodder, shelter, etc, 
or as drugs and medicine (mints henbane, etc ) or as 
industrial raw matt rials etc Many weeds (like Cynodon 
dadylon, Paiucum repens, Calottvpu gxgantra, etc) 
are desirable soil binders which give good ground 
cover and prevent erosion 

Be that it may be if pests and vermin are a serious 
menaoe to crop production, weeds and other noxious 
vegetation are no less The seriousness of the former 
has been widely recognised, and adequate measures 
are taken to oontrol them both in the fields and in the 
stores (28) But little attention has been paid to the 
menace of weeds Many take weeds as an unavoidable 
nuisance or a necessary oorollary or compliment to 
orop husbandry This attitude of apathy and mdiffer 
enoe of the farmer and the public adds to the complexi 
ties of the weed problem 

Economic Lock* Loss due to weeds though 

generally recognised is far greater than usually realised 
The U.S A Chamber of Commerce estimated (32) the 
annual loss from weeds as comparable with the more 
spectacular live stock diseases and insect pests as 

In Million dollars 

Diseases of livestock (not excluding death 
from carting poisonous plants) 200 

Insect pests of Plants A Animals 1,126 

Plant diseases 1,190 

Weeds 3,000 

Thus weeds occasion more than double the com 
bmed loss by insect pests and diseases in U 8 A The 
same organisation liBted thirty items of waste in U S A 
farms, of which weed problem was second only to soil 
erosion Ryker (34) stated that the loss caused by 
weeds to Louisiana rice farmers alone is probably well 
over a million dollars annually About Canada the 
Associate Committee on Weed Control reported (32) 
that the crop loss from weeds in yield alone would to 
tal well over a million dollars annually It was esti 
mated (22) that before World War I about 16 6 mill on 
pounds sterling per annum were lost by farmers m 
Great Britain in growing and getting rid oi weeds 
"ft oobay (39) estimated the annual loss of crops due to 
wfceds in Bavaria at an average of 30% 

"All overall picture of the loss incurred directly 
or indirectly on account of weeds in India, is absent. 
The frtw Scattered information available about our 
crop-weed relationship, however, gives some idea about 
the magnitude of the weed problem in Indian Crop 
HuMadry The bona weed (SoccXarum tponianeum ) 
Ujjimid waste mi$ons of acres of valuable land in the 
•ffiP., 0.P, Bhopal, Madhya Bharat and Vlndhya 
Pradesh, causing considerable loss since frst so many 
ytatfe Similarly, wild noe is a serious menaqe to rioc 
rtfltfntfcf* particularly in ths C P, Bihar andl^ombayi 
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the loss it causes over 37 lakhs acres of Iso** paddy 
in Chattisgarh (C P) alone amounting to more than 
22 lakhs of rupees annually (11) In Bengal(fl) deep 
water paddy worth some 11 crores of rupees is supposed 
to be destroyed annually due to the depredation of 
water hyacinth (EickornM craanpes) Among the 
parasitic weeds, broom rape (Orobanche crenva) has 
been found to cause serious damage to tobacco crop, 
which m Guntur District (Madras) alone has been 
estimated to be about 25 lakhs of rupees In 1940 and 
in Bombay nearly 10 lakhs of rupees (19) Similarly 
other parastitio weeds like Balanophora on ooffee, 
dodder on clovers and Loronthua and Vtacum on horti 
cultural crops cause considerable damage in several 
parts of India, the estimation of which is difficult 
In Bombay alone ten million lbs of jowar grains are 
lost due to thi infestation of Stnga causing an annual 
loss of ten lakhs of rupees 

Weeds affect human affairs profoundly They 
occupy space needed by crops for their fuller growth, 
deprive them of air, light and heat, steal plant food, 
absorb and transpire considerable amount of water 
meant for crop plants make cultivation and harvesting 
operations difficult and costly harbour injurious posts 
and diseases of crop plants, some are parasitic m liabits 
and attack crop plants directly or arc poisonous and 
in other ways injure men and livestock , others choke 
drams, spoil water, injure fish fauna and impede irri 
gation and navigation They spoil land and reduce 
the value of crop and livestock products and m mam 
fold wavs cause trouble to men and his affairs Not 
only cultivators and land owners, but railways, high 
ways irrigation, navigation, plumbing and building, 
parks, playing grounds, cemetery, etc arcLfffeoted by 
the insidious presenoe of weeds So mnor so, imple¬ 
ments and chemicals have been specially manufao 
tured to keep them at bay, Governments all over the 
world have drafted special laws to outlaw, oontrol 
and destroy them Consequently an appraisal of the 
damage done by numerous weeds, is a necessary pre¬ 
cursor for any comprehensive study of the weed problem 

DaJUOS DON* BY WBBD8 

Lom tn plant food — Weeds have the same demand 
upon the land as the crop plants and take up space 
meant for the latter as well as compete with them for 
air, light, warmth water and food Probably, the 
heaviest loss caused by weeds arises from their compe¬ 
tition with crops for these fundamental requirement*. 
Vot the successful growth of crop, an unrestricted 
amount of light is neoeesary Weeds, particularly 
thoee with large ooarse leaves, trad to restrict ths supply 
of light, limiting the photb-syqtfcetio activity of crops 
by shadowing They afro restrict the supply of heat 
to the soil and crop, as well Sepreveut the oirehlatioo 
of air Woolay(39) found that ths weedy sol) *** 
ooMer to a dept ‘ ' 

from weeds 


Weeds absorb from the soil arid transpire hurts 
quantities of water Dunng the groirth of a m bu*e| 
of mafre to CorasH Uam*#ty 
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ment Station 900 tons of water was transpired into 
the air through the leaves a 25 bushel crop of wheat 
similarly disposed off 600 tons of water Sunflower 
plants require almost twice as much water as com to 
produoe the same amount of dry matter Similarly the 
water requirements of weeds is also quite high those 
of rag weed (Ambrosia arttmmfolin) is about three 
times that of the millet and of lambs quarters (Chew 
pothum album) fully twice as much as fetenta (32) 

On investigations of the water requirements of 
some of the typical weeds which invest arable lands at 
the Dry Farming Research Station Sholapur(lS) during 
1941-42 the transpiration coefli< lent for the flowering 
stage were 556 for kunda (lschaemon ptlonim) 813 for 
hanalt (Cynodon dactylon) 1 108 for 7 ephrosta pui 
pares and l 402 for Tndax procumbent* while it was 
only 430 for the typical crop jouar 1 hi se coefficients 
indicate the high water requirements of weeds as com 
pared with those of crops Mijhwan (27) showed that 
it is possible to save 300— 500 tons of water in an acre 
of soil to six feet depth by keeping it free of weeds 
under dry farming conditions at Rhotak His later 
work (10) showed that fallow plots clear of weeds con 
tamed 532 tons more water in a six feet column of soil 
per acre than weeded plots and this quantity of water 
can produoe about 1 600 lbs drv matter of ftn/m Such 
huge losses of moisture equalling to about hve irchis 
of irrigation and capable of raising 10 maunds of ore p 
can be saved if the land is kipt free from weeds Weeds 
are harmful in this way particularly in the hot season 
more so m and regions and in areas of precarious or 
uncertain rainfall and the harmful competition is most 
felt by cultivated crops on light sandy soils 

Weeds feed heavily and thur demands for mineral 
nutrients are great A large crop of weeds need con 
siderable quantity of mineral food which can be ob 
tamed onlv from the soil and from the manures applied 
for the crop btutzer and Siedlers woik (21) at Koneis 
berg on the analysis of weeds collected from an oat 
crop growing in fairly heavy soil with poor humuH 
showed that nitrogen in persicana [Polygonum ptrs\ 
edna) equalled 20% that in sowthistle ( Sonchus olem 
cmu) nearly 15% of albummcndB in the dry matter 
phosphoric acid was chiefly taken up by spurry (S pergvla 
arvensts) and persicana potash by sowthistle 
and spurry, and time by persicana yarrow (Achillea 
miU^folivm) and cornflower (Centaurea cyanua) Rob 
bum «* al (32) mentioned that charlok (Brasmca campes 
i|4») needs twice aa much nitrogen and phosphoric 
•eidandfenrtttpe* aa much potash and water as a well 
developed oat pleat, and that the rough pigweed 
(Ameuimtksut rotryfleacus) progressively absorbed mtro 
mm dad Stored them As to the depletion of soil mtra 
Set by weeds, Call (2 of (7) stated that the upper three 
fMfcofeOft whew the weeds were permitted to grow 
d tqifri W m gidfr 8V6 lbs of nitrates while a comparable 
«T«n Stitt 1we* inches mulch contained 413 8 lbs per 
Mttd to Crowther (9) m Sudan (Geisara) 

Weeds in cotton at gromid level while 
growing oonservedtrooieture till tab nuns 
W)B |4i j d »od nitrates' fivefold and led to Ahe increase 
td giipdff eotton crop by 48% over the normal pfiectioo 


Loss »» Crop yield —Weeds cause considerable 
reduction m the outturn of crops as they oompete with 
the latter for their existenco The limited extent to 
which a cultivated crop .can oompete with weeds was 
(Remonstrated long ago at Rothamstoad (33) where a 
plot of wheat that was allowed to shed its gram and 
reproduce itself in subsequent years without any kind 
oi cultivation or help against weeds was found in the 
second year to produce only half the crop less next year 
and two to three stunted wheat plants in the fourth 
season after which the wheat crop disappeared entirely 
an example of smothering by weeds In the Kansas 
State (36) due to the iniestation of field bindweed 
(Convolvulus arvents) production oi rye was reduced 
by 20% oats by 28% barley by 32% wheat by 42% 
(om by 07% kaffir by 85% and milo by 89% on an 
average for the years 1936 40 It is reported (32) 
that for the farmers in the Canadian Prairies the crop 
loss from weeds was about 16 20% in 1932 In the 
U K (30) moderately weeded areas earned from 40 
to 50% more crop than those in which weeds were 
unchecked Long et al (22) gave the actual result* as 
between clean and weedy plots of the same orop per 
acre in barley crop 18 and 0$ ewts potato 170 and 70 
cwta mangold 37$ and 10$ tons and in oats 07 and 47 
and also 70 5 and 24 8 bushels In Norway (17) the 
percentage loss m money value on a weedy plot oom 
pared with dean plot m crops of hay was 47% barley 
46% and potato 4b % In y udan (Gourara) (9) yield 
of cotton was reduced by 30% due to weeds 

In India at a conservative estimate the reduo 
tWfl in yield of cotton caused by leans is at loast a thud 
of the crop (18) of rioe by wild ncee 5 to 30% rnCP 
and Bombay (35) and 50 to 60% in the Kangra Di*t 
of Punjab and by stnga 80 to 90% in the modnn lands 
it South Malabar (37) in the general crop yield by 
about 50% due to nut grass (( yperus rotundas) (28) 
while the reduction in the yitld of crops m general by 
weeds as a whole may be upto 30%(23) 

Hinder agricultural operations —A multitude of 
weeds (lschaemon pUotum Cyperus rotundas Clero 
dendron laegifolxa etc) if present in cultivated fields, 
hinder ploughing cultivation earthing etc rendering 
thorn difficult and oostly (onsequently for thq con 
Irol and elimination of these weeds special and costly 
equipments including tillage implements manures, 
-prayers burners etc are needed It was estimated 
(12) that the average oost of tillage m cultivated land 
mUS A as 16% of the value od the crop approximately 
one half of the cultivation being necessary due to the 
presence of weeds Similarly the average oost of tillage 
to keep down weeds in India is reckoned as T * T or more 
of the value of the trop(14) 

Certain climbing and binding weeds like the hind 
weeds (Convolvulus arvensts C septum Polygonum 
convolvulus etc ) twine themselves round crop plants 
and drag them down wild vetches cleavers (Oahum 
aportne) etc break down oom crops by sheer weight 
Thorny weeds like poKU (Carihamus oxpcantha) y Kandky 
an (Sola^um Mnthpcarpum) etc obstruct reaping op*r* 
th* bindweeds wild outs-iAvsnaMua) etc impede 
han'bstmg operations and tm* with the produce 
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Preseno* of creeping thistle (Ctrmm anew) m quanti¬ 
ties annoy reapers, cause extra wear and tear to the 
implements aa well as reduction in the value of straw 
The bindweeds, ooltsfoot (Tusstlagoo farfara) etc if 
mixed up with the harvested Stock will retain moisture, 
retard drying and curing of grain, heat and invite 
moulds etc Fragments of weeds like wild radish 
(Rapkanus rhaphamstrum) etc cause spoilage of threshed 
grain during storage and transit 

Reduce the Quality of Crop Products —Weeds 

like the mustards (Brassica alba, B nigra, B campes- 
trte, etc ), ragweeds (Ambrosia sp ), corncockle (Lynrhnts 
gitkago) etc contaminate crop products by then pre 
rsenoe and depress the value Clover samples containing 
r dodder (Cuscuta chtnensts) or other weed seeds fetch 
much depreciated pnoe Wheat for million purposes 
, (get considerably reduced in pnoe if it oontains bulbils 
'of wild onion (Allium canadense), wild garlic (A vinale), 
annual yellow sweetclover (Mehlotus indica) or seeds of 
black bindweed (Polygonum convolvulus), wild or culti 
voted tores, etc as they oontammate the flour by im 
parting undesirable and objectionable flavour Pre¬ 
sence of seeds of damal (Lohum temulentum), cockle 
bur etc render crops dangerous for consumption due to 
their toxicity 

In trade, weed seeds and other foreign matter 
form “dockage” causing reduction in the normal pnoe 
of the commodity in which they are discovered m appre 
oiable quantities It is particularly high m the cereals, 
in which its averago is about 1 % m U S A (32) Want 
of proper cleaning and preparation has often times 
been pointed out as the prime cause for the low pnoe 
Indian crop products fetch n international markets, and 
no wonder, since their dockage content is many times 
more than in U S A or elsewhere Some idea of the 
dockage and that too injvinous to public health present 
in some of our crop products can be had from 
the Proceedings of the Fifth Ordinary Meeting of the 
Indian Central Oilseeds Committee held on Octobr 29 
1949, where it is mentioned that the Bengal Oil Mills 
Association complained that in the mustard seed from 
U P the percentage of argemone (Argemone mextcana) 
has increased from 3 to 4% in reoent months Similar 
complaints about kesan (Lathyrus satwus) is not in 
frequent The high percentage of dockage in our food 
grains has compelled the Agricultural Ministry to set 
up a committee to enquire about the qtiality of our 
food grains. 

Apart from these, if the crop products are not 
cleaned free of weeds and their propagative parts, 
farms ore faced with the possibility of introducing 
weeds, in the r newly sown crops too admixed with h's 
seeds Advanced agricultural countries have seed 
cleaning machineries, practices and laws regulating the 
■ale of crop seeds and controlling the sale of those 
containing undesirable weed Seeds India has still to 
fall in line with such fortunate ooontries 

Serve as Collateral Hosts to Cron Pests —In addition 
to serving as hiding places for uueota 
weeds oftentimes carve os intermediate or oollateml 
boots for numetbtu insects sod other pests. Severn! 


species of weeds We known to be boots of one or more 
virus diseases of plants, aster yellow is spread by the 
sixspotted leafhopper common on many wild hoots, 
particularly on the oommon plantain (Ptantago major 
and P lanceolata) The bacteria of bean blight lives on 
wild legumes and that causing blade leg of oabbaae upon 
wild mustard (Brasstca arvensu) Black rust at wheat 
is found on Bromvs patulus and Brachypodmm sykatum 
which grow in Kashmir and in Simla hills Digitana 
margmata, Dinebra rctrofiexa, Leersia hexandra and 
Panicum repens are found to be the hosts of the fungus 
causing blast disease (Ptnculana oryzae) of rice in Madras 
(3) The pink boll worm of cotton is found on the wild 
relatives of the plant while the sweet potato weevil 
l? harboured by wikimorning glory (Convolvulus arven 
sis), an(i Datura Spp (Datura stramonium etc ) are hosts 
to red spider, cotton aphid, potato flea beetle and 
many other pestiferous insects The chief food plants 
of the fruit motbB (Ophideres materna, 0 fuuontca 
and Annus contrata) which are responsible for consider 
able damage to fruit trees in the Krishna District 
(Madras) are mostly weeds (1) Grasshoppers, nema 
tod os, and numerous other destructive pests of crops 
find asylum on weeds Consequently, if the weeds 
could be eradicated some of the worst peats of our 
crops are also simultaneously liquidated 

Parasitise Crop Plants —It is seldom realised that 
plants which normally flower and set seed can parasitise 
on other plants to their detriment and damage None 
the less, damage done by flowering plant parasites to 
some of the crop plants is often very severe These 
classes of weeds can be broadly divided into two, vix , 
those which are partly parasitic and paHly independent 
(hemi parasites), possessing green pigment to manufac 
ture food if neoessary (Uke Stnga, Lorantkus etc), 
and those that are entirely parasitio (holopanuutes) 
which lacking m chlorophyll have perforce to depend 
upon other plant hosts, for their food and nourishment 
(like dodder broomrape, etc) 

Stnga attacks the members of the grass family 
(18), the principal crops affected m India being sugar 
cane, millets and nee The parasite depletes the hosts 
of their food making them weak and unproductive and 
more often than not destroying them It attacks the 
hosts at any stage, at the early stages of the host H caus¬ 
es considerably more damage than in later stages. It is 
slow spreading and adapts to varying conditions of soil 
and climate It is widely distributed from the Punjab 
in the North to Travanoore and Malabar in th a Sooth. 
Sugarcane is severely attacked by Strlga in the Oaferai 
Provinces and Hyderabad, while in some pacta at 
Madras, Mysore, Hyderabad. Bombay and Urn Central 
Provinces, it oauses considerable damage to IBiUats. 
Elsewhere in South Malabar, stnga has become speh 
a serious pest on rioe crop in mafa»(dry hifl *k>ps)lands 
that ryots are forced to abandon euifevoMe* 1& such 
areas (37) The parasite produce Iibm number* of 
minute seeds which remain viable in tie sopjbr eWo 
half a century and easily spread for *Z>d Odd* by wind 
and other agencies Similarly, Arabise oa#M(Oftflba 
arabica) plant is subject to the attack of a speotes of 
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Baianophon It is a leafless weed occurring in the 
form of tuberous outgrowths on the lateral roots 
of the coffee plant, which when mature appear above 
ground to flower and set seed The seed gives nut 
to fresh parasites The attack of this parasite generally 
impairs the vitality of tho coffee bush and reduces its 
yield In the broomrapes, though there are m all about 
90 temperate and sub tropical species (19) fortunately 
only few ooour in India, and fewer still parasitise eco 
nomical crops Of the two species noted m India 
Orobanchc xndxca causes damage to the members of the 
cruciferous family (like mustard, rape, cabbage, etc) 
while 0 crenua attack mostly solanoeous plants (like 
tobapoo, brinjal, tomato, etc ) Being a total parasite 
it drains the hosts of their nutrients to utilise them 
for their own growth The effect of the attack of this 
parasitio weed, as in stnga depend much upon the age 
of the hosts , if the attack is early w the development 
of the host plant, the latter sueoumbs, if later the injury 
may be limited to the stunting of growth, while in the 
ease of tobacco crop the quality of loaf may also be con 
siderably reduced m addition to yield This noxious 
weed is spread and perpetuated mamly through innu 
merable minute seeds spread by wind, water and other 
agencies The seeds remain viable in the soil upto ten 

C rs The approximate estimate of the damage and 
due to this weed on tobacco is to the extent of 5 to 
10% in Bengal, 15 to 20% in Bombay, 20 to 30% in the 
Central Provinces and 30 to 70% in Madras, the severest 
attack being in tHfeJankas of the Godavary Deltas 
where upto 75% damage was reported 

The stem parasites, like Loranthus and Ftscum 
cause senous damage to horticultural crops The 
former is a serious pest to mango trees particularly, 
in some oases every branch of the tree may be affected 
when big trees and whole plantations may be destroyed 
in the oourse of time (20) As a serious pest of clover 
dodder (Cuscuta chtnensis) is spread all over the country 
wherever this fodder crop is grown The seedling* of 
this total stem parasite attach itself to the stem of 
lucerne or of other members of the morning glory family 
It lives entirely on the host penetrating into the latter s 
tissues by numerous snekers, to develop eventually 
into a tingled mass of yellow filaments and destroy 
it Thu noxious weed affect other economic plants 
(like Euphotbta ncnfolta, Btdeha return, Termtnalta 
tomenkm, Aoacta arabtea , Eugenia jambolana , Solanum 
mdongma, Andropogon annHiatus, etc ) too 

Poitou Men and Livestock —Chopra et at (8) men 
tinted 700 poisonous plants in India, a luge number 
of which «M*sreeds, some weeds are also abortificient 
Or Cause dermatitis and other injuries (4,5) to men and 
livest oc k . Aooordmg to Kehar (16) oyanogenetic glu 
oatidfe is widely distributed m many plants and HCN 
is found in 148 spCeies of plants belonging to 41 families 
Though wme of these plants have characteristically 
unp leasan t odours, acids, bitter tastes, spines, etc 
the poisoning of animals by such plants is a common 
oeo m re n ce in India, isspite of the widespread belief 
thifi ’they are protected by some instinct from eating 
d an gero us plants. The Hnjury due to 100 species of 
parnonous punts amount to 8% of Colorado’s livestock 


(12) and the annual loss m U 8 A due to cattle poisoning 
is estimated to be over 200 million dollars Similar 
losses are noted also m the U K , South Africa, Austra¬ 
lia and Germany In India where pasture policy is 
absent, fodder is scaroe, natural pastures over graced, 
the limited public grazing grounds infested with nume¬ 
rous weeds and with the largest cattle population of 
the world to feed the loss due to plant poisoning 
of livestock will be nothing short of phenomenal 

Reduce quantity and quality of livestock products 
Other weeds, though not so seriously harmful, as those 
mentioned above are yet capable of reducing the out¬ 
put of livestock products both in quantity and quality 
They taint milk butter or meat or spoil wood and hide 
{Ragweed, marsh elder smart weed, mustards etc 
impart flavour and odour to the milk of eows that browse 
on them and millions of dollars are thus lost in U 8A. 
Many common weeds (like wild oat, wild barley, 
puncture vine, etc) possesses Bharp awns, barbs, etc 
which cause senous mechanical injury to livestock. 
Some like piano grass (Themeda a^guens) may cause 
sore mouth, eye wounds etc while others like bur weeds 
may become entangled in wool or hair to lower its qua¬ 
lity or become embedded in the skin and cause fly stnke 
with eventual damage to hide and skm, others (like 
Pupalta alopurpurea, TnumeUa rotundtfoha, Lohum te- 
mvlentum etc ) may cause loss of condition, affectation of 
embryo, deformation of organs other temporary or per¬ 
manent injuries etc Certain types of needle grasses may 
become embedded in the flesh of the livestock and ma¬ 
terially lower the quality of the carcass too In India, 
the loss inourred annually through poisonous plants is 
drop in milk yield, loss of meat and wool abortion and 
stenlitv, temporary or permanent injuries to the various 
organs of tho body and may exoeed 20% of the value of 
the total livestock of India or nearly 400 crorts of 
rupees (38) 

Choke drains and Irrigation Spoil water —Growth 
of roots and other underground parts of weeds are 
sometimes responsible for the stoppage of drains and 
cause considerable expense Thi water hj acinth and 
other noxious water weeds choki irrigation canals and 
blook waterways, particularly in Bengal and Kerala, 
causing considerable inconvenience and expense 
The Bureau of Reclamation which has only less than 
1/7 of the irrigated land in U 8 A under it spend yearly 
more than hundred thousand dollars in dragging weeds 
of irrigation canals and ditches, while the office of the 
Chief Engineer’s spends upwards of 4 million dollars 
yearly to clear small temporary channels (24) 

Water weeds like duck weed (Lemna pauacostat/a), 
PtMta, etc pollute drinking water by their very pre¬ 
sence Water hyacinth has robbed thousands of vil 
lages in Bengal of clean drinking as well as bathing 
water It may be calculated that on an average four 
acres of water area of each village in Bengal are so in 
fested (6) Thick surface of coarse water weeds screen 
light and create unhealthy conditions for water fauna, 
causing sometimes heavy mortality in fishes Bengal 
sustains according to Basak (6) an annual loss of some 
hundred million lbs of ash estimated to oost about ten, 
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crore* of rupee* due to water hyacinth Aquatic 
greaae* (like Cyperue, Maretlea dtandra, Pan*tmm 
cnue-galh,etc ) are troublesome weeds of the swamp 
noe* m South India, elsewhere other weed* (like Typka 
angusttfolia, Otteha altsmotdee, etc ) too spoil noe fields 

8potl land and reduce their value— Many weeds 
Infiltrate into good arable lands, get tenaciously esta¬ 
blished, render them unfit for use and reduoe the land 
value Further poison oak (Rhus diversiloba), poison 
ivy (R toxicodendron) and poison sumac (R vemxx) 
etc by their presence reduce the value of land for resort 
purposes and summer sites McCall(24) reported that 
millions of acres of good agricultural lands in USA 
are virtually out of production due to noxious weeds 

Similarly in India not less than ten million acres 
of land are infested with tans mainly in the regions of 
northern C P , Madhaya Bharat, Vindhya Pradesh and 
in certain parts of the U P (2) Rons (Saccharum 
epontaneum) grows both in the rich and poor soils, but 
infests particularly heavy rich soils which it exhausts 
of nitrogen sucking also water from the deeper layers 
by its penetrating and deep root system , so muoh so, 
due to the progressive depletion of soil nutrients and 
water, the weed die itself if the land is left fallow 
for prolonged period But the death of this tenacious 
and pernicious weed is followed by equally obnoxious 
shrubs like babool, dhak, karonda, etc to reclaim the 
land for eventual reversion to shrubby thickets This 
weed has laid waste millions of acres of valuable 
land causing since last so many centuries billions of 
rupees annual loss to the nation In the U P 
alone more that! five lakhs of acres are so badly 
infested with kans that unless immediate steps are 
taken to save the good cultivated land there is 
danger of the whole area going out of cultivation in 
the near future 

The nut grass (Cvperus rotund vs) is a particularly 
pernicious weed noted on all types of soils all over the 
country With unusual adaptations for tiding over long 
dry spells of the year, hanah(Cynodon dnctylon) in¬ 
fests all types of soils equally severely In a field whioh 
may show only four to five shoots of the weed per 
square foot, over 78% or more of it are unfit for econo¬ 
mic cropping Due to its perennial life and resistance 
to drought, its presence in cultivated field is an unmis¬ 
takable menace to the economic welfare of the ryots. 

Similarly, Bam (Sorghum halepense), prickly pear 
(Opunita sp ), Ookhru (Xanthxum stmmanum), Phichea 
lanceolata etc are also noxious weeds invading crop 
lands, laying them waste and making them unfit for 
cropping 

Encroach on non-arable lands —Another aspect of 
the loss due to weeds is in their encroachment on play¬ 
grounds, roadsides, railway lines, etc for which some 
of the weeds (like AUernanthera eckinata, Tribulu* 
terreetns etc) are particularly notorious The UJ3 A. 
(32) spends about million dollars annually for clear¬ 
ing railway rights of way of weeds at ten dollars per 
mue Our expenses on account of weeds in these un¬ 
welcome situations must be equally targe if not more, 
though want of separate statistics on this Hem of waste 
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is not surprising in the present elementary state of our 
knowledge on the whole problem 

Weed Prevention and Control —There are two me¬ 
thods of approach to the weed problem , either to keep 
Weeds under such control that their baneful effects are 
restricted or limited, or to work out their outright 
eradication It may be possible and practical to eradi¬ 
cate certain weeds (Ilk Singa, broom rape, etc ) infesta 
tlon of which are liimted m extent, on the other hand 
there are many weeds (like nut grass, hartalt, etc) which 
are so widespread or so dispersed that eradication 
though desirable would be impractical if not uneco 
nomica] In general , the most common speoies of 
annual weeds are held under control without actual 
eradication which would have been costly to be 
thorough However, whatever may be the comparative 
merits of the two, prevention of infection is better 
than control or eradication 

Weed infection, control and eradication are events 
of sequence , weed infection make us liable to notioe 
it and take to control measures, which if found msnffi 
oient to check the pest, oompel us to look to and plan 
eradicatory measures Weed infection is mainly through 
seeds implements manures, irrigation soil, etc 
and pure seed, clean cultivation, irrigation, manuring 
and well planned rotation of crops to give room for 
timely and proper tillage practices are the funda 
mental factors in preventive measures 

On the other hand, the actual control of weeds 
usually require the use of one or more methods cultural, 
biological or chemical, any ono of which may be used 
along or m combination or complement to one another 
Cultural methods include tillage, rotation of crops, 
growing of the so-called smother crops, or any 
system of farming which may aid in weed oontrol 
But in tho last decade careful and extensive studies 
of plant ehemiBtry, physiology and ecology have 
made it possible to revolutionise the whole system 
of chemical weed oontrol involving contact sprays 
to combat general weed growth, selective sprays and 
dusts against broad leaved weeds in cereals and 
other crops, translocated sprays against deep rooted 
perennials, soil sterilising chemicals against both deep 
and shallow rooted weeds, and finally the hormone 
weed killers for selectively killing dicotyledonous 
or monoootyledonous weeds in a mixed population 
The last has revolutionised the very problem of the her 
bicidal oontrol of weed, some of them (hke 2,4 D, Chlo- 
rophenoxyaoetioAcid, etc ) are found to have selective 
action against dicotyledonous weeds only, while others 
(like N, N-D Garboethoxyanihn, Iaopropyl-pbenyl- 
oarbamate, etc ) seem to have the opposite effect, being 
selectively lethal to monoootyledonoos plants (29) 
though remaining harmless to dicotyledonous This 
seems to open up a vast vista of future possibilities in 
discriminate oontrol of weeds by ham ones atone 

Thu does not, however, indicate that the weed 
problem as it exists m India could bo solved by che¬ 
mical eradication, much less by these new weed kiBer* 
only, as the trial on these should be conducted under 
conditions experienced locally, since weeds very greed* 
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ly in their virulenoe and aggreMion in different soil 
climatic conditions, in relation to different crops, and 
in many cases control revolving round specialised 
programmes planned for particular species, and the 
time honoured practice of clean farming methods 
can be superseded by these new chemical means 
Each has its place But at the same time weed control 
is no longer a simple matter of well prepared seed bed 
and maintenance of good crop rotation With the 
erver increasing facilities for travel and transport 
space has been literally annihilated, and the whole 
world has shrunk in size opening easy and rapid na¬ 
tional and international exchange of goods with the 
eventual dissemination of global weed flora far 
and wide 

Timely and adequate tillage weed free seed, good 
rotation and crop sequence, and quarantine against 
weed oontanuriated outside seed and feed should be 
the chief reliance against weed infection, biological 
and chemical methods are only supplementary , and 
the ultimate criterion of effective weed control is 
the smoothness with which it fits into the usual farm 
routine, as whatever we may do the eventual success 
depend upon making weed control an integral part 
of the day to day farm operations One thing is sure 
everything that contributes to better farming consti 
totes in some degree to the control of weeds 

Summary Amo Conclusion 

The war between man and weeds which encroach 
on his cultivation bad begun since the primitive 
man eschewed his nomadic life in favour of sedentary 
cultivation It has been going on everywhere smeo 
the menace of weeds is a national as well as an inter 
national problem In the context of the complexi 
ties of the world food scarcity, the part played by weeds 
in the same, is particularly significant It is worth 
while to recall the remark of Merck (25) that weed des¬ 
truction through the use of 2, 4-d has led to increases 
ranging upto 30% in the world needed grains 

In this note an attempt is made to indicate the 
extent erf the ’Menace of Weeds’ to the life and living 
of the human population all over the world, with par¬ 
ticular reference to India Data on various aspects 
<rf the problem extending to almost all aspects of human 
activities, is unfortunately meagre The available 
information, mostly pieoemeal, however, is sufficiently 
impressive to make os sit up and trite notice For 
example, if all the kant infested land m India could 
be reolrimad within the next few years, it alone will 
have addict nearly three million tons of food and wiped 
out oor food deficit 

Considering the enormous wastage of the actual 
and potential food resources of the nation caused di 
reetiy and indirectly by weeds, no measure it too much 
to control and eradicate them Preventive, control 
mi wadicatory measures and modem development# 
in the same are briefly mentioned And there is suffi- 
eis«t, reason to beBevt that,we are on the verge «f great 


advances in the use of selective weed killers and in the 
methods of application However, it is essential to 
have a coordinated Weed Research Programme oovenng 
the whole Indian Dominion to study the} problem 
of weed moidenoe and its economics in relation to crops 
soil, climate, weed species and existing agronomical 
practices etc with the prime object of shaping work¬ 
able and practical methods of weed control useful 
to the ordinary farmers The Indian Council of Agri¬ 
cultural Research has already taken initiative in the 
matter 
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ZIRCON AND SILUMANITE IN TRAVANCORE 

P VI8WANATHAN 


TTHE ooourrence of titanium minerals in beach sands 
* of Travancore has been dealt with in a previous 
note * The purpose of this note is to give an account 
of zircon and silkmamte which also occur in the beach 
deposits of Travancore 

Zircon and sillimamte occur in the better known 
beach deposits of Travanoore in workable quantities 
Concentrates of zircon were first produced and oxported 
from Manavalakunchi in the early twenties of this 
century Sillimamte was discovered m the Quilon 
beds while studying floated concentrates of zircon 
First shipments of sillimamte were made by Travanoore 
Minerals Company m Ifl37 

The non magnetic tails from the primary mag 
netic separation of llmemte contain all the ziroon and 
sillimamte mixed with ungeparated llmemte When 
this residual llmemte is removed by high intensity 
magnetic separation, the zircon and the sillimamte 
pass into the non magnetic fraction along with the major 
portion of rutile Zircon was produced by the time 
honoured methods of gravity concentration, for the eh 
mination of silica and silhmamte, combined with high 
intensity electro magnetio separation for the elimina 
tion of rutile These methods were naturally laborious, 
recoveries poor and the ultimate purity of the final 
products left muoh to be desired *orth flotation was 
successfully employed by Travancore Minerals Company 
to concentrate zircon and sillimamte and following 
the installation of flotation plants both at Chavara and 
Manavalakunchi in 1936, zircon and sillimamte of 
nearly 99 per cent punty were produced Later on 
studies in the electrostatic concentration of rutile 
yielded other methods of concentrating zircon and 
sillimamte, but this interesting exploratory work waa 
unfortunately halted by the suspension m the prodne 
tion of by product minerals, zircon, silhmamte and rutile 

ZraooK 

This is a silicate of zirconium well known m the 
refractory industry The technology and the industrial 
application of zirconium and its compounds have been 
studied by only a few specialists in the world, prominent 
of whom are the Dentshe Gold and bilber Soheideans 
talt of Germany and the Foote Mineral Company, 
Philadelphia, USA Progress m the study of the 
ohemwtry and metallurgy of zirconium is reflected 
in the increasing tonnage of zirconium minerals con 
sumed in the industry and the variety of the uses to 
which zirconium minerals are put A distribution 
of tile uses of siroomum minerals in 1946 were** 
refractories 28%, vitreous enamels 26%, electrical 
and chemical poroelains 19%, metals and alloys 16%, 
pottery glazes 10%, and miscellaneous 2% 


The production of titanium and zirconium 
had been studied m Germany as far back as 1934 
“The demand, especially for ziroomum, increased during 
the war, attaining a total of about 46 tons during 
the period October 1939 to end of 1944, and reaching 
apeak of more than 16 tons m 1943” Tins is disclosed 
in the findings of a delegation of Canadian Scientists* 
sent to Germany soon after the War by the Depart 
ment of Reconstruction in 1946, who visited the sole 
producer of titanium and ziroomum metals m pure 
torn, the Deutshe Gold and Silber Soheideanstalt 
(oommonly called Degussa) In their abstract of the 
uses of zirconium they state —“Pure ziroomum was 
used in flash bulbs, in vacuum tubes and 111 time fuses 
of bombs where it has a definite advantage because 
it gives no gas in burning Under the form of alloy, it 
was used with other rare metals for making substitutes 
for platinum, it was also used as a scavenging agent 
m high grade steels ’ 

The fused oxide has a melting point of 3,000° C 
and a specific gravity of 6 89 The natural oxide of 
zirconium, Baddeleyite which oocurs in large quantities 
m Brazil and traces of which are now known to occur 
in Travanoore Bands, could be freed of its impurities by 
continuous leaching with acid and prolonged heating 
at very high temperatures when the chief impurities 
of iron oxide, silica lime etc are volatilized leaving 
the zircoma unchanged Platinum can be melted m 
crucibles made of a mixture of ziroonia and magnesia 
For small scale laboratory use where extreme resistance 
to high temperature and sudden temperature changes 
are required, ziroonia ware have been found to be far 
superior to any other refractory A recent application 
describes the use of zircoma as a refractory coating 
on molybdenum sheets, thin specially designed coatings 
of zircoma on the metal increased its resistance to ther 
mat shocks and to high temperatures at which the metal 
would soften and thm out without the ooating 

The impact resistance of steel is substantially im¬ 
proved by small additions of ziroomum The pure 
metal is used in vacuum tubes, flash bulbs and pyrotech¬ 
nics Addition of 0 6 to 1% ziroomum to manganese 
base alloys profoundly refines the gram permitting 
high speed rolling and extrusion A lamp using zir¬ 
oomum di oxide as a pm point cathode emitting a bril¬ 
liant white light has been developed recently 

Shipments of ziroon to consumers reached a new 
record of 20,565 short tons m 1946 as against 15,988 
tons in the previous year, aooording to the Minerals 
Year Book, 1946 Australia figured as the biggest 
producer, with Brazil as the next important source 
Domestic production m the U 8 A too increased, but 
‘no zircon was produoed in India (Travanoore) which 


* Sanson axs Ccwuxx, 11,46, IMS 

•• Mmacals Yssr Book, IMS 


* Roger Potvw and G 8 Farnham, Canadian Institute 
* ltinug^aod KteteUmgjr, TnmmMm* ft*. XUX, 1M6, 
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had averaged 1,600 (one annually during the deoadc 
ending 1942 ’ 

SnjuwANm 

Sillimanite, like zircon le also concentrated from 
the residues obtained in the production of llmomte 
It concentrates in the lighter fractions from the gravity 
tables concentrating zircon Sillimanite too is best 
oonoentroted by froth flotation Along with th< 
stoppage of the production of other by products the 
production of sillimanite also was stopped at a time 
when the industrial uses of the mineral were expanding 

Sillimanite is one of the three natural silicates of 
alumiqium, the other two being kjanite (also spelt 
oyamte) and andalusite, all of the chemical composition 
A1 j 0 4 —8iO g The ceramists of the States Bureau of 
Standards, USA were given the problem of deve 
loping a better spark plug core m 1917 Sillimanite 
waa chosen for trials but as the natural mineral was 
scarce they decided to experiment with artificial sd 
limamte which they produced by intimately grinding 
day and alumina in appropriate proportions and firing 


the same to 1550°C The resulting body was found to 
be very satisfactory capable of greatly improved heat 
shook resistance and of having a mechanical strength 
of 2 to 4 times that of normal porcelain. Great demand 
arose therefore for the natural mineral and most of 
it oame from India under the trade name "P B 8dll- 
mam te’ Travanoore sillimanitt is purer than the P B 
material but is m sand form 

Sillimanite melts at 1810°G and finds extensive 
use m the manufacture of electrical insulators, 
pyrometer and furnace parts and special fire bricks 

The production of zircon sillimanite and rutile has 
now come to a stand still in Travancore Brazil 
was the other competing producer of these minerals 
before and Australia has made great progress in the 
production of zircon and rutile during the paBt few 
years * 

* Since thin note waa completed Travanoore Mineral* 
Company, the oldeat concern engaged in the production and 
marketing of the beach minerals of Tiavanrore ho* been taken 
over by tho Government of the United State of Travanoore and 
Coolun and i" running aa a Government concern. 


THE INTERNATIONAL UNION FOR THE PROTECTION OF NATURE 

LT-COL R W BURTON 


T HE (I U P N) was established at Fontame 
bleau on the 5th Octobrt- 1948 Thirtythree 
countries in all were represented at the Conference 
A clear definition of the meaning of ‘Nature Pro 
tection” was given — 


“The term * Protection of Nature may be defined aa the 
preservation of the entire world biotic community or man a 
natural environment which includes the earth a renewable 
natural resource* of whloh it is composed, and on which rest* 
the foundation of human civilisation 

It was also declared that 

--ever more effective mean* for exploiting these 

resources (are required) and moreover soils water wild life and 
wilderness areas are of vital importance for economic social, 
educational and cultural reasons 


Also that 

* Protection of Nature is a matter of vital oonoem to all 
nations, and the furthering of it is tho primary concern of no 
•ingle effective international agency ’ 


The objects of the Union were declared to be 

1 The Union shall encourage and facilitate oo-operation 
between governments and national and international organi 
aationa oonoerned with, and persons interested in the Pro tec 
tion of Nature” 

2 The Union shall promote and recommend national 
and international action in respect to 

(a) The p re s er vation in all parts of the world of wild life 
and the natural environment soils .water forests, including 
the protection and preservation of areas, objects and fauna 
and flora having scientific, historlo, or aesthetic significance 
by appropriate legislation such as the establishment of 
national parks, nature reserves and monument* and wild 
life re fug ees, with special regard to the preservation of spe 
cies threatened with extinction, 


SfsSSi 


of publics knowledge about “Protection 


(e) The promotion of an extensive programme of educa¬ 
tion in the field of the Protection of Nature , 

(d) The preparation of international draft agreements 
and a world wide convention for the Protection of Nature”) 

(e) Scientific research relating to the Protection of 
Nature 

3 Tho Union shall collect, analyse, interpret and dissemi¬ 
nate information about the Protection of Nature It shall 
distribute to governments and national and international organ) 
zations documents legislative texts scientific studies and other 
information concerning tho Protection of Nature 

Under the initiative and auspices of unbboo, 
an international and technical conference on the Pro¬ 
tection of Nature was assembled at Lake Suooess on 
August 12 27, 1949 and passed a senes of 21 resolutions 
of world wide importance 

All the above is set out for the information of those 
who may not be completely aware of the origin and 
purposes of this new bom Union whose activities are 
of vital moment to all peoples of the world, and to have 
clearly in mind the purposes of the Union for a conside¬ 
ration of their bearing on conditions prevailing in India 
Tho First Resolution 

Within the seven paragraphs of the first Resolution 
is clearly and ooncisely outlined why and how it is 
nebessary to increase knowledge of human ecology, 
by whom this should be done, the methods neoessary 
and, finally 

“7 The results of these studios should be publis he d and 
ms/ta available to specialists. Also pop ular vers io ns of the 
scientiflo results should be mabe available ip several languages 
to the geppre l public 


4 
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SCIENCE AND CULTURE 


VoL 15, No. 11 


The underlined words oontain the real kernel 
of the matter Grandiose scientific resolutions can 
be of no final practical value unless the facts and results 
of scientific investigations and researches are visually 
placed before the literates of the people (which includes 
the various grades of all the administrative depart* 
ments oonoemed) through suitable popular literature 
and demonstrated on the land and m the forests to 
those sections of the people who are vitally affected 
in their living conditions by the scientific conclusions 
in various fields of research 

Practical methods for giving effect to this will 
be for consideration by the Central and Provincial 
governments , perhaps tho solution may lie with the 
radio, which has been likened to the spreading branches 
and tendrils of a banyan tree penetrating to all parts 
of the country, supplemented by cinema and propaganda 
vans visiting all village weekly markets and also con 
tooting rural population throughout the land 

Lately, prominent people have said 

“Ultimately it is on the application of scionoe 
that all progress depends ’’ and, 

“There is lack of adequate provision to put the 
results of research into actual practice ’ 

Soil and erosion, water and increase of produo 
tive acres, overgrazing, improvement of fodder supp¬ 
lies and of cattle breeds, afforestation outside forest 
areas to remedy past neglect and present misuse, 
urban and rural planting of trees including provision 
and maintenance of tree nurseries, proper planting 
methods and methodical post planting maintenance 
are some of the most important directions in which 
effort is urgently called for 

Then there is the need for village communities 
to provide for themselves by establishment of village 
coppices, and other plantings of selected varieties, 
much needed fuel and wood for numerous agricultural 
requirements—sheds, carts, ploughs, hedges eto 

Practical fish conservation is necessary It is not 
only through pond and tank culture, but through pro 
tection of the natural supply which is m all the waters 
of this country in great abundance, if guarded against 
wasteful and illegal destructive methods, that the peo 
pie can obtain the much needed proteins in their diet 
Also, for many years and right up to the present time, 
weirs and dams across rivers in many parts of India 
have, almost without exception, been unprovided with 
efficient ladders for needs of migratory species of fish 
Consequently some of the great rivers and their tribu¬ 
taries have been largely denuded of certain species of 
great economical value 

There is great necessity for protection and conser¬ 
vation of wild life, fauna and flora according to the 
methodical order called “balance in nature ” In this 
the aid of scientists is called for Uninstructed cla¬ 
mour on the part of the cultivating classes entailing 
the destruction of edible species of animals and birds, 
as also the almost unrestricted trapping and snaring of 
grotind game, antelope and gazelle is doing enormous 


damage all over the country to the inherited wild 
life resources of the Repubuo of India 

All these and various other matters are withm the 
purview of this first admirable Resolution 

Where there is no vuuon the people perish, ’— The first 
necessity, if man is to study life is to cease to destroy it ’-“Cons 
titutional and legal provisions are meaningless unless they are 
enforced — Can there be anything more humiliating to a 
Government than that it should make laws which are violated 
at the discretion of the people—and the violators not punished ’ 

All these utterances have direct bearing if the la¬ 
bours of scientists are to have desired results 

Education The next four resolutions deal with 
the fundamental importance of the widest possible 
distribution of educational material—films, books, 
leaflets, attractively designed and illustrated book 
lets as produced m such profusion in some western 
countries, the necessity that the organizations oon 
oemed with the protection of nature and conservation 
and utilization of resources should collaborate to the 
greatest possible extent, the great importance of 
encouraging youth movements in favour of nature 
protection and conservation Buch as already oxis+ m 
a number of countries India has none of these 
It is tho aim of 1 U P N to take steps to bring into 
being in all oountnes youth dubs devoted to the study 
and conservation of Nature, the promoting of inter 
national Fellowships for study and training in coun 
tries with a highly developed conservation seienoe and 
technology is envisaged 

Primary and sekondary schools The sixth re 
solution resolves 

That the International Union for tho Pro tec tion of Nature 
recommend to UNiibCO that it inform* governments of tho vital 
need for the introduction of the teaching of theprincipleaofnature 
protection and conservation in the curricula of primary and 
secondary schools and of universities and technical oolieges, 
either as special courses or as part of existing ones related to 
the subject matter ’ 

That is of the utmost importance, as has been 
urged by the present writer for ‘the youth of to day 
must become the conservationists of to morrow ” 
In America the adoption of a ‘conservation ple¬ 
dge’ has had great results Such a pledge might well 
bo adopted by all youth organizations and for nature 
study classes 

Conservation Pledge 
“I give my pledge 

as a citizen of tho Republic of India 
to save and faithfully to defend from 
waste the natural resources of my country, 
its Boil and minerals, its forests, waters 
and wild life ” 

Large scale projects The next resolution envi¬ 
sages the promotion, m connection with burse scale 
projects, of oo-operation with one or more of the orga¬ 
nizations executing such projects, detailed ecological 
surveys which would furnish at the same time the most 
vital data in regard to those developments on the over 
•all living environment m the areas affected, and valu¬ 
able information to guide the development of similar 
projects. 
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This is of oourse, as are all the others also, a very 
important matter Agnoulturo, malaria, fish supp 
lies, afforestation and other aspects of human ecology 
are all oonoemed Co operation, exchange of ideas 
and experiences are moaj valuable m connection with 
all large scale undertakings such as are in view in India 
at the present time 

Insecticides Resolutions 8, ft, and 10 deal 
with the use and misuse of insecticides, the effective 
regulation of their use, as also of fungicides, herbicides, 
rodenticides for the protection of human interests, 
the object being to protect the equilibrium of nature 
by preventing the destruction of animal and plant 
communities It is declared that proposals should 
be worked out, and transmitted to a co-ordinating 
body such as a “permanent Joint Comimission on In 
seotioides ” to be formed by fao, who and unbsco 

Resolution No 11 deals with treatment of oattle 
m Africa against trypanosomiasis and doeB not con 
oem India So, also, No 14 No 19, and No 20, do 
not apply to tins country 

Exotic Species Resolution No 12 recommends to 
governments submission of their plans for importation 
of exotic species of animals and plants for approval of 
one of the scientific services dealing with nature protec 
tion and conservation, and has special reference to ere a 
tion of parks for exotic animals, industrial breeding 
projects (fur animals etc), and fish farming 

This has interest for India and will attract atten 
tion of government departments oonoemed 

Scientific Committees The IUPN resolves in 
No 13 that certain oountnes or groups of countries 
promote the establishment of scientific committees 
composed of a small number of naturalists or ecologists 
to supply the Union with information in the field of 
ecology, and the true situation m regard to the protco 
tion of nature This is of moment to all oountnes as 
providing the essential contacts for fulfilment of the 
objects of the Union 

In India, fit the present time, while all aspects of 
the protection of Nature are of great importance, per¬ 
haps it is erosion, afforestation and cattle fodder, con 
servation of fish m waters of all the rivers and streams 
and wildlife conservation which cap claim pnonty 

Vanishing Assets Considering that the world is 
faced with an increasing list of threatened and vanishing 
species of fauna and flora, the Conference resolves (No 
15) that the I UR N should establish a “survival ser 
vice” for the assembling, evaluation, and dissemina 
tion of information on, and the study of, all such cases 
in order to assist Governments and appropriate agencies 
m securing their survival 

The next Resolution gives a partial list of Qireatened 
buds and animate, which include the Indian pink headed 
duck and the Indian rhinooeros, the Asiatic lion, 
and the Burmese brow antlered deer of which ope race 
is found m Manipur, and* further provides measures 


for maintenance of an open bst of such rare and threa¬ 
tened species and promotion of such ecological research, 
and such measures as would be necessary and effective 
for their preservation 

Resolution 18 deals specifically with the great 
Indian one homed rhinoceros and urges the Govern¬ 
ment of India to recommend to the Provincial Govern¬ 
ment of Assam to take Buch steps in collaboration with 
the I U P N as will protect and preserve the species, 
especially in the Kaziranga Sanctuary which should 
be set aside as an inviolable Rhinoceros Sanotuary 

Resolution 17 reoommends immediate and vigo¬ 
rous action by Governments in respect to rare and threa¬ 
tened plant species and maintenance of an open bst 
in respect to them 

Food Resolution No 21 referring to the Beirut, 
1948 Session of UNESCO, states that conservation of 
food resources is one of the primary responsibilities of 
fao, and points out that the I U P N brings together 
specialists of various countries who are ooncemed with 
the fundamental scientific problems of conservation 
It further makes clear that the function of UNESCO 
in a world wide programme of food resources should 
bo determined between unesco and fao, and that 
tho educational and basic scientific aspects of such a 
programme should bo given special consideration by 
UNESCO 

It also suggests that it would be to their interest 
to consult IUPN, and that the latter should receive 
from fao and unesco all necessary documentation 
and information pertaining to their work in the field 
of conservation 

Summary 

Scientists in all the many fields of modem research 
having perused and studied the above, will perhaps 
be more than ever brought to realize the importance of 
their labours m the cause of humanity and the better 
use that can be made through their conclusions of the 
‘ preservation of the earth’s renewable natural resources 
of which it is composed and on which rests the foun 
tion of human civilization” 

Conclusion 

In respect to all the many matters dealt with, 
satisfactory results cannot be achieved by Government 
efforts alone The people also, have their responsibi 
lities, and unless these are whole heartedly and will 
ingly discharged any amount of effort on the part of 
the Government cannot have adequate results 

Therefore it is that the future well being of the 
peoples of the Republic of India rests with the scientists, 
the Government, and tho people themselves—tho peo¬ 
ple in every class of bfe and in every occupation and 
pursuit and in all this they have the wise counsels 
and invaluable support of the International Union 
for the Protection of Nature, 
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NATIONAL FUEL RESEARCH INSTITUTE 

A large and distinguished gathering of Scientists 
witnessed the ceremony of the opening of the National 
Fuel Research Institute at Digwadih (10 miles from 
Dhanbad) by the Hon ble Dr Raiendra Prasad, 
President of the Indian Republic on April 22 last 

Opening the Institute, the foundation stone of 
which was laid on November 17,1046 (See Science, and 
Culture, 12, 269,1946), Dr Prasad said “as this Insti 
tute will work for the utilisation of our coal resources 
m the beat possible way, we can hope not only for a 
tremendous increase in the production of iron and steel 
but also a number of by products which we now import 
from abroad” 

“While the total coal reserves of India were about 
65,000m tons, of which 22,000m tons were considered 
workable, the output of good quality coal did not ex 
oeed 5,000m tons Not all of this again was suitable 
for metallurgical purposes Of the total annual out 
put of all kinds of coal about 13m tons were of meta 
flurgical type, but only 4m tons were being actually 
used for metallurgical purposes The position of coking 
coal reserves was also poor 

“Coal of high volatile content other than of the 
metallurgical type has special uses in carbonisation, 
by products recovery, synthetic production of oils 
gas manufacture etc 

“The coal tar industry has a great future and ib 
equally a necessity in view of our programme of extend 
ding roads Also a great variety of oils, high explo 
sites, dyes, medicines plastics, antiseptics, insecticides, 
germicides, etc can be derived from coal tar Ufcili 
sation and conservation of our coal reserves are abso¬ 
lutely neoessary m the interests of the industrial dove 
lopment of the country, and this will depend on our 
ability to improve and utilise the inferior grades of 
coal and develop alternative supplies of different grades 
of coal for industries The by-products industry must 
also be developed 

“The object of the Fuel Research Institute is to 
cover aU aspects of research, both fundamental and 
applied, in solid, liquid and gaseous fuels, although for 
the present the activities of the Institute will neoessanly 
be confined to a large extent to solid fuels “ 

The President said that the Institute would be able 
to count on support not only of the Government but 
also of the large and influential body of industrialists 
Simikiiy the universities would also help it by supply¬ 
ing research workers 

The soope and functions of the Institute as envi¬ 
saged in the report of the Fuel Research Committee 
o£%he Council of Scientific and Industrial Research was 


reported earlier (See Science and Culture, 12, 38, 1640), 
and will for the present be distributed among the follow 
mg mam divisions Cod Survey and General Analysis, 
Carbonisation and by products, Liquid fuel (inoluding 
hydrogenation, synthetic fuels, petroleum and subs¬ 
titutes) , Physics (including X ray and Sepectroeoopy), 
Gaseous Fuels (including gasification), Engineering 
(including preparation of coal for the market, coal- 
washing, boiler plant and combustion engineering) 

There will be six Regional Coal Survey Stations 
working under the Institute for the physical and chemi 
cal survey of coals and will be located at the Raniganj 
coalfield, with a laboratory near Disherghar , the Jhana 
field with its laboratory at the Central Institute at 
Digwadih, the Bokaro Kamgarh Karanpura fields with 
a laboratory at Ranehi, the Eastern States coalfields 
(Vmdhya Pradesh) with a laboratory at Umana, Sagra 
Estate the Madhya Pradesh (CP) coalfields, with a 
proposed laboratory at Kamptee near Nagpur, 
and the Assam coalfield with a proposed laboratory 
at Dibrugarh 

The Institute has been functioning smoe 1946 
when Dr A N Lahiri joined as Asst Director Dr 
J W Whittaker was later appointed Director of the 
Institute 


ROCK SALT DEPOSITS OF MANDI 

Reserves of salt in the Mandi area are estimated 
at 70 million tons If an igneous extrusive origin of 
those deposits be accepted the reserves mav be several 
times this estimate 

The average annual production of salt from Guma, 
Darang and Maigal is only about 100,000 maunds a year 
The Guma deposits are best worked by driving bore 
holes and recovering saturated brine Darang salt 
is inferior to Guma salt, mining can be done only by 
judicious “open" operations In the Maigal area 
where bnne springs exist, 1,000 maunds of salt can be 
produoed per day The bnne is 99 per cent pure, and 
could profitably be used in the manufacture of salt 
by solar evaporation 

The setting up of a refinery at Maigal producing 
60 tons of white granular salt per day, employing a 
thermo-compression unit, is estimated to oost Rs Iff 
lakhs. Salt could thus be produoed at Rs 15 to Rs 20 
per ton A larger plant oonld be erected at Jogwder 
Nagar with bnne supply from Guma 

The oombmed output of salt from these sources 
is calculated to meet the requirements of Punjabfl) 
and the western districts of the U P ({Jour : Sc 
Jndue Res Ind Apnl, 1050, p 119) 
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ANCIENT COINS ACQUIRED FOR NATIONAL 
MUSEUM 

The Government of India have recently acquired 
for the National Museum a rare collection of 1691 
Sassanian coins of which 1664 coins an silver drachmas 
The collection was the life work of the late Mr F D 
J Paruok who was one of the greatest authorities ( n 
thu class of coins ur his time There are five other lug 
collections of Sassanian coins namely British Must uni 
Bibliothique Nationals Berlin Museum Ernutagi 
Meseum Leningrad and the Zubov collection in the 
Historical Museum Moscow 

The Paruck collection represents coins of 32 Sas 
sanian sovereigns ranging from the second empen r 
Shahpur (211 12 AD) whose coins are extremely 
rare to Yexdegard ITT (632 661 A D ) 1 Re oollectu n 

is unique in thiB respect and also in that it represents 
a total of 102 mint marks the biggest in any oollectu n 
In all 1322 coins bear dates From the time of Kolmd 
I (488-497 and 499 631) when the years were given 
together with the mints up to the end of the reign of 
Yezdegard III (632 661 AD) the collection repre 
senta nearly all years and the greatest number of mints 
for every year 

The present collection is weak in gold and copjier 
ooinB but very strong m the silver senes The legends 
on these coins are in the Pahlavi language and senj t 
and we composed firstly of regal titlts secondly 
epithets in hon >ur of the king and thirdly dates and the 
mint-monograms The ooins of Shahpur III (383 88 
A D ) and Bahram IV (388 399 A D ) display a model 
of neat Pahlavi writing 

The Sassanian coinage apart from its representing 
the pre Islamic history of Iran is of positive interest 
to students of Indian history as Iran under the Sassani 
ans and India under the Guptas were in dose cultural 
and political contact resulting in the circulation <f 
Sassanian coinage on the Indian mainland towards 
the west 

The coins of Ardeshir (212 242 A D ) show marked 
signs of a numismatic and an artistic renaissance and 
this revival continued till the reign of Shahpur 11 
(310 379 A D ) who was a contemporary of the great 
Gupta emperor Samudragupta From this period 
the Sassanian coins exhibit deoline in artistic workman 
ship until during the reign of Khusro II a sort of art is 
tio renaissance is agam noticed on coins Of individual 
items in the pollection those representing Khusro H 
(690 620 A D ) are of great charm showing the turreted 
crown wings oresoent and star in the head dress This 
emperor is said to have exchanged embassies with the 
Chalukya king Pulikesm of the Deccan in the beginning 
of the 7th century of which the scene of the Iranian 
embassy in the paintings at Ajanta furnishes the 
proof 

Another set of valuable material from com moulds 
insisting of several thousand fragments which the late 
Dr Birb&l Sahni the distinguished palaeo-botamst 
4ieppvered in 1936 at Khokra Kot near' Rofctak will 


be deposited in the National Museum of India Mrs 
Savitn Sahni will present them to the Prime Minister 

The material formed the basis of an interesting 
monograph by the late Dr Sahni on the technique 
of casting corns in anciont India It was at a mint 
town of the am lent republic of the Yaudheyas Baha- 
dhanyaka in F ast Punjab that the mould fragments 
were found by Dr Sahni Some of the coupled discs 
still bear coins m their matrices They belong to 
roughly the second first century B C and exhibit a 
oomplex and efficient system of multiple disc moulds 
which became known to the Roman wirld only in the 
early centuries of the Christian era 

NOVA LACERTAE 1950 

A message has boi n rm ivtd at the Harvard Obser 
vatory on January 26th last from Copenhagen that 
a 6th magnitude nova was discovered on January 
23rd It is found by Chariot Bertaud of Meudon Ob 
servatory France in the positit n 22 h 4H m 0-|-63 o 2 

The visual estimates of the nova s brightness made 
by threo astrorn mt rs at Washington show magnitudes 
of 0 3 6 6 aud 6 1 The nova has been found to be of 
the same brightness up to 30th Januarv On 6th 
February the nova has faded about half a magnitude 
and on 7th February it is estimated to be 7 2 

Meanwhile Dr Dean B McLaughlin reported that 
in spectra taken on January 27th and 28th at the Uni 
versity of Michigan Observatory the general appearance 
was like that of Nova Hcrculis 1916 two weeks after 
maximum light but the bright bunds were wider and 
the absorption lines mort displaced At Harvard s 
Oak Ridge station Dr Arm n J Deutsth procured 
spectra with the 61 inch wjeth reflector He found 
the Balmer lines complex in nature with the emission 
components having total widths corresponding to 
velooitus of about I >00 kil meters per second The 
interstellar H and K lines of it nized aleium were strong 
(Sty and Telejtcnpe March I960) 

ISOTOPIC TRACER IOR1 FOODSTUFFS 

To determint minute traces < f fumigants and 
other insecticides present in treated foodstuffs and 
in insects work has been started on the use of radio 
active materials A special DS1R laboratory has 
been equipped and initial experimental work has been 
earned out with the fumigant niethvl bromide labelled 
with radioactive bromine of half lift 34 hours (Br**) 

It was first necessary to work out all the details 
for its synthesis on the millimole scale under oondi 
tions suitable for radioactive material Y ldds of about 
90 per cent theoretical wire eventually obtained the 
product having a boiling pt mt within O T 0 of the 
theoretical value boiling point being taken as the cn 
terion of punty This method is now in use for the 
preparation of radioactive methjl bromide from active 
potassium bromide prepared in the atomic pile at Har¬ 
well (The Chemical Age February 26 I960) 
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DIHYDROSTREPTOMYCIN 
The recent report of the Glaxo Laboratories states 
that dihydrostreptomyom is prepared synthetically 
by the catalytic reduction of streptomycin Like 
the parent substance dihydrostreptomycin is a base 
capable of forming salts, of which the hydrochloride 
and sulphate we the commonest 

The importance of this new drug lies m its lower 
toxicity There is a growing amount of evidence that 
this chemical modification of streptomycin considerably 
reduces the drug’s toxicity without altering its anti 
bacterial activity or its therapeutic efficiency 

Thus, by using dihydrostreptomyom the ordinary 
course of treatment may be prolonged and the dosage 
increased without neurotoxic symptoms appearing 
It has been stated that a total course involving as much 
as 00 gm of the drug can be injected in some cases with¬ 
out vestibular dysfunction occurring 

When dihydrostreptomycin was first introduced, 
intrathecal administration of the compound was not 
reoommended It is, however, apparently safe., states 
the report to administer dihydrostreptomvcm sul 
phate bv the intrathecal route in doses cf 25 to 60 
mg and it has recently been given mtrathecallv in full 
dosage without any untouard effects These findings 
apply only to the sulphate and should not be taken 
as applicable to the hydrochloride until more infor¬ 
mation about the compound has been obtained 
Dihydrostreptomyom sulphate appears to cause 
less pain on intramuscular injection than does strep 
tomycin (calcium chloride oompiex) and this is attri 
buted more to the absence of calcium chloride than 
to the nature of dihydrostreptomyom itself Both 
compounds have, with a few important differences, 
similar properties, they are equally potent and stable 
and are effective against the same range of organisms 
Unfortunately, bacterial resistance to both drugs 
is said to be acquired with equal facility , development 
of resistance to the one involves simultaneous deve 
lopment of resistance to the other (The. Chemical 
Age, March 18, I960) 

CORTISONE AND ACTH 

The disoovory of the remarkable effectiveness 
of cortisone in the treatment of rheumatoid arthritis 
is very significant The convenient abbreviation 
‘ aoth’ has been appearing in the literature dealing 
with these researches with increasing frequency during 
the last few months It stands for adrenocorticotro¬ 
pic hormone, and is a material which has been shown 
to produce as excellent a response as oortisone m rheu 
matoid arthritis patients The two drugs are linked 
biochemically in tne following manner The outer por¬ 
tion of the adrenal glands—the cortex —produces a num¬ 
ber of different hormones, including oortisone, which 
are secreted into the blood and have various inportant 
actions Almost thirty different compounds of the 
class known as ’sterols* (which are alcohols of high 
molecular we»ght)have already been isolated from the 
adrenal coftex, although not all appear to be active 


physiologically The adrenal cortex can be stimulated 
to produoe increased amounts of the cortical hormones 
by a special hormone, the hormone already mentioned 
and known as aoth, which is secreted by the pitui 
tary gland Administration of aoth can thus produce 
indirectly results similar to those following injection 
of oortisone, although aoth may produce other effects 
as well, as it seems to stimulate production of the other 
cortical hormones besides oortisone Clinical expen 
ence has shown that aoth is an extremely powerful 
drug and must be administered with great care 
as it can cause unfavourable side effects Aoth is 
being made in the Armour Laboratories m Chicago 
at the rate of 60ft a year from hog’s pituitanes, which 
is sufficient for tho treatment of 2000 4000 patients 
Aoth is a protein , owing to the size and complexi¬ 
ty of its mdlecule, a complete determination of the 
structure and a synthesis ib beyond the soope of orga¬ 
nic chemistry at present However, Dr Chor Li of 
the University of California has shown that the large 
molecule can be broken down mto smaller and simpler 
fragments, called peptides, some of which retain the 
original activity He has m fact obtained one such 
peptide that is 16 times more potent than aoth, 
and it may prove possible to synthesiHe this substance 
(Discovery, March, 1960) 


STREPTOMYCIN PRODUCTION IN U K 

The successful development m streptomycin 
production is one of the most outstanding achievements 
in the pharmaoeutical industry in U K Glaxo Labora¬ 
tories started pilot plant production of this potent 
antibiotic in 1948, after its discovery by the American 
Mycologist, Dr S A Waksman, in 1944 

Many of the manufacturing processes follow the 
same pattern as of penicillin and part of the penicillin 
equipment is utilised in streptomycin production Up 
to and including the fermentation stage tho processes 
are identical Streptomycin production begins m the 
‘Spore form", where microbiological preparation of 
streptomycin cultures is carried on alongside pemoil- 
lm The inoculum is grown in a one-litre shake flask 
and passes through a senes of tanks of gradually in 
oreasing size—initially the 50 and 600 gal units and 
finally large 6000 gal fermenters for large scale fermen¬ 
tation 

Streptomyces qrtseus, the micro organism which 
produces this antibiotic, grows best on a rich protein 
diet (e g , meat extract) instead of the relatively inex¬ 
pensive corn steep liquors used in penicillin production. 
One of the microbiological problems involved in strepto¬ 
mycin has been the production of a more economical, 
and at the same time more nutritive, medium 


When the fermentation stages are complete, filter¬ 
ing of the broth removes the mycelium and unwanted 
solids The mycelium from streptomycin unlike that 
of penicillin, is like thin tissue paper Streptomyoin 
is extracted by an adsorption prooess—where it differs 
radically from penicillin —and is converted to crude hr- 
drochkiride This if in turn converted by a crystal]!- 
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sation process to calcium chlonde salt The calcium 
chloride is decolorised, Seitz filtered and froete-dned in 
bulk 

Many hundreds of samples of streptomycin are 
tested biologically, chemically and pharmacologically 
for potenoy and sterility and then the drug is ready for 
filling and packing operations (The Chemical Age, 
February 18, 1960) 

PERMANENT GLOSS STANDARDS 

Permanent gloss standards, oovermg the entire 
gloss range of nonmetal ho commercial materials, are 
now available from the National Bureau of Standard* 
These standards, which may be used to calibrate any 
60 degree specular glossmeter m the range from matte 
to high gloss, are made of ceramic materials for per 
manenoe, and the surfaoes have been specially chosen 
for similarity to commercial materials whose gloss 
is important 

The gloss measurement is essentially a simple one 
When a specimen is illuminated at some angle from the 
perpendicular, the proportion of the light reflected at 
angles near that of mirror reflection is defined as gloss 
A critical part of the definition of gloss is the amount 
that the reflected beam may depart from the Btnct 
direction of miror reflection and still be counted as 
contributing to gloss With glossmeters commercially 
available at the present time, replacement of the lamp 
may introduce instrumental error unless readjustment 
is made The new gloss standards permit a rapid check 
of instrument calibration at any time and give a basis 
for redjustment of the instrument if required A set 
of gloss standards consists of two white vitrolite plaques 
having nominal gloss values 1 and 90, and eight glazed 
ceramio plaques with nominal gloss values 10, 20, 30 
40,60, 60, 70, and 80 all 4$ inches square The plaques 
are calibrated with the gloss reference standards of the 
National Bureau of Standards These measurements 
inoludo both the true gloss and diffuse reflectance com 
ponont (Journal of the Franklin Institute, February, 
1960) 

ACTINIUM PRODUCTION 

The first industrial production of the rare radioactive 
element actinium has been made by Boris Pregel at 
the International Bare Metals Refinery, Inc New 
York Actinium, the last of the natural radioactive 
elements to be isolated in commercial quantities, is 
about 160 times as active as radium and so it is of utmost 
value in the production of neutrons (Journal of the 
Chemical Education, February, 1960) 

COPPER WATER PIPES 

The British Non Ferrous Metals Research Associa 
tion has for several years been studying the behaviour 
of copper in supply waters. Recent work has revealed 
the mam cause of the pitting type of corrosion which 
occurs ooeaesionaliy in oold water Pipes. The report 
of the association indicates that (1) there is no evidenoe 
to establish the superior corrosion resistance of either 
of the two grades of copper allowed by the British 


Standards for Light Gauge Copper Tubes for water, 
gas and sanitation and for oopper tubes to be buried 
underground The two materials—phosphorus- 
deoxidised non arsenical copper and phosphorus-deo¬ 
xidised arsenical copper—are equally satisfactory in 
service provided they are both free from carbonaceous 
films, (2) the pitting corrosion of copper cold water 
pipes sometimes experienced in certain waters is usually 
due to the presence of carbonaceous films which may 
be produced inside tho tubas by some manufacturing 
conditions, (3) pitting corrosion of oopper pipes does 
not occur in the majority of supply waters in this 
oountry, even if carbonaoeous films are present, and 
(4) the effect of carbonaoeous or other films on the 
serviceabihtyof copper tubes in hot water systems is 
not clearly known 

Two types of oorrosion of copper water pipes are 
observed *Green staining” and Pitting oorrosion” 
Green staining in baths, wash basins, etc is occasionally 
experienced with waters containing a high proportion 
of free carbon dioxide Pitting oorrosion may cause 
failure of oopper pipeB by pinhole leaks, but has only 
been known to occur m a small number of supply waters 
Most supply waters contain a natural inhibitor whioh 
prevents pitting (Water and Water Engineering, 
March, 1950) 

DRAFT STANDARD I OR STEAM CYLINDER OILS 

The Chemioal Division Gounoil of the Indian Stan 
dards Institution has formulated the following six draft 
Indian standard specifications for steam cylinder oils 
with the object of providing for the entire range of 
the varying requirements of lubrication of steam cylin¬ 
ders pure mineral, ordinary, compounded, ordinary, 
pure mineral, superheat, compounded, superheat , 
pure mineral filtered , and compounded, filtered 

In each specification, general indication has been 
given of the service conditions under which the respec¬ 
tive grade of oils is to be used The standards pres¬ 
cribe the requirements for the flash point, kinematio 
visoosity, total acidity, morgamo acidity, setting point, 
carbon residue, ash, sulphur (corrosive), specific gravity 
saponification number, and hard asphalt (asphaltene 
content) 

The bmits for hard asphalt have been included in 
the draft Indian standard specifications for pure mi¬ 
neral, superheat and filtered pure mineral cylinder 
oils only Similarly the sapomfioation number has 
been prescribed for compounded ordinary, compounded 
superheat and compounded filtered cylinder oils. 
Those drafts have been circulated to members of the 
Institution interested in this field and to large consu¬ 
mers, manufacturers and technologists concerned for 
favour of approval 

BOTANICAL SOCIETY OF BENGAL 

The Fourteenth Annual General Meeting of the 
Botanical Society of Bengal was held on Saturday, 
the 26th March, 1960 at the Baker Laboratories, Presi¬ 
dency, College, Calcutta Dr K Biswas, Superinten¬ 
dent, * Royal Botaaio Garden, Sibpur presided Mid 
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H £ Dr K N Katju Governor of West Bengal w&i 
the Chief Guest on the occasion 

Speaking on the occasion Dr Katju said it was 
desirable that Indian scientists should make available 
in popular language to the common man whatever 
investigations made and whatever new souroes of 
knowledge they explored 

Scientists, he said should help the Government 
to tackle the urgent problems of the country The 
world today was facing a orisis People everywhere 
felt unoertain about the future m India they were in 
the grip of fear and anxiety 

Increased supplies of food and medicine was needed 
in the country to meet their needs Scientists must 
help m this hour of national crisis to find means to pro 
dace more food and better medioinoB 

The Governor also referred to the importance of 
investigating the medicinal plants m India Scientists 
would be conferring a lasting benefit on the masses 
if they could unravel the hidden powers of these plants 
In this work they would have the active support and 
sympathy not only of the Government but ot various 
pharmaceutical firms 

Reviewing the affairs of the Society Dr K Biswas, 
who presided referred to the need for the investigation 
of indigenous medicinal plants and also foreign ones 
which could be cultivated and acclimatized m India 
He said “Investigation of medicinal plants depends 
mainly on the four aspects of researches namely—(l) 
Systematica including l axonomy and Ecology of jnedi 
craal plants, (2) Introduction Acclimatisation and 
Cultivation of well known medicinal plants under van 
oua conditions in suitable areas of India with a view 
to producing the highest aotive principle , (3) Pharma- 
cutical and chcmioal assay of medicinal plants and 
(4) Clinical, that is application of vegetable drugs on 
animals and finallv on man 

“The importance of the investigation on mediunal 
plants was recognised by the then Government of India 
as early as 1894 with the formation of Indigenous Drug 
Committee which was superseded by Indigenous Drugs 
Manufacture Committee m 1930 which recommended 
addition of 3 botanists, 3 Assistants and other staff 
to be added to the Botanical Survey of India Depart 
ment But that was only a paper resolution and Sir 
Ram Nath Chopra stressed the importance of reviving 
the activities of such a Committee m 1933 and for the 
nationalization of indigenous drugs 

“The present need of our country is to investigate 
all indigenous and foreign medicinal plants mentioned 
in Ayurvedic and all old and modemjiteratures which 
admit of acclimatization and cultivation in India, 
Botanical, chemioal and clinical experiments should 
be carried on hand in hand for each and every plant 
having some potency in curing some diseases. Those 
which will be found from experiments to be the most 
•! efficacious ones should be cultivated on a large scale in 
Autable places and the medicines should be manufac¬ 
tured in proper form by isolating the aotive principles 
Oft modem scientific lines. 


“Examination of the list of medicinal plants now 
in demand by the ohemists and pharmaceutists show 
that 48% of the plants for the pharmaoologioal trade 
can be grown m suitable areas of the Darjeeling Dis¬ 
trict alone and 20% m the plains of Bengal Oonse 
quently, all the possibilities should be explored with a 
view to making this venture m this province a success 
that it deserves The sucoess is well assured as suffi¬ 
cient suitable land for large scale cultivation of these 
medicinal plants is already available m the Cinchona 
areas of the Darjeeling District The technical per¬ 
sonnel who have already made experiments and thus 
have acquired considerable oxpenneoe in the line are 
also at hand and up to date laboratory, the manu¬ 
facturers and the markets dealing with the vegetable 
drugs are all located in Calcutta” 

Dr K Biswas was re elected President of the Society 
for the year 1950 51 


SOAPLESS -SOAP TO DISSOLVE THE INSOLUBLE 

A number of chemicals—washing nuts, for example 
—possess typical properties of soap without in any 
way being chemically related to ordinary soaps 
These new er detergents have of late assumed industrial 
importance and their pnoes have been brought down 
to fairly competitive levels 

A special property of these detergents is their power 
of dissolving an otherw se insoluble substance This 
phenomenon is called solubilization For example, 
they oan make oil mix with water to a perfectly clear 
solution Research to discover how muoh water dis¬ 
solves in oil and other organio solvents by use of a de¬ 
finite quantity of a detergent is being undertaken by 
the Indian Association for the Cultivation of Scienoein 
Calcutta 

The Association is also investigating the possibi¬ 
lity of preparing cellulose acetate, an important arti 
cle of commerce and one that is used extensively m 
lacquers, plastics and rayon in good yield and of good 
quality from Indian cotton 

The process, in short consists of treating ootton 
with sulphuric acid, glacial acetic acid and acetic an 
hydride to obtain what is technically called a primary 
acetate This is subsequently transformed into the 
secondary cellulose acetate of commerce by adding 
regulated quantities of water to aeetylatmg bath. 
Comparison of produets at every stage with similar 
products obtained from Egyptian cotton has shown 
that it is possible to obtain g<xxi quality cellulose ace¬ 
tate from medium staple Indian ootton by a rather 
easy process 

CONFERENCE ON PHYSICS OF THE IONOSPHERE 

The Pennsylvania State College, USA, organised 
last year a conference on “Ionospherio Research” in 
which many ionospheric workers from different parts 
of the world participated The conference is reported 
is the September 1949 issue of the Journmi of (ktfbgmmi 
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Rubmh. In view of its apparent success a similar 
conference is being organised this year under the joint 
auspices of the Pennsylvania State College and the 
Geophysical Research Directorate of the US Air 
Iforoes The oonferenoe will be held on July 24, 2/5 
26, I960 Leading scientists in the field from several 
countries have been invited to join the conference 
Dr 8 K Mitra of the University of Calcutta, and ono 
of the Editors of Science and Culture who had been 
invited to the last year’s conference but could not 
attend, has again been invited this year and arrange 
dents are being made to fly him by the U S Military 
Air Transport Sorvioe to Boston, Massachusetts 

Dr Mitra has been requested to initiate the con 
ferenoe with a paper on tne “Physics of the Upper 
Atmosphere ” ft is expected that several speakers 
will disouss the results of the upper atomosphonc 
measurements from V 2 rocket flights 

ANNOUNCEMENTS 


would be manufactured in this area and the French 
salt experts are busy m working out the project 

At the Tenth Annual General Meeting of the 
Science Club, Caloutta, held on April 23, D50 at 
Pamhati under the Chairmanship of Sri 8 P Sen, 
General Manager, B C P W the following were duly 
elected office bean rs for the year 1960 51 Prea dent 
Dr E R Sen , Secretaries Sn A K. Ghosh and Dr 
T K Ghosh 

The following were duly oloctod office bearers of 
the Caloutta Branoh of the Zoological Society of India, 
at a meeting held m Calcutta on April 28, 1950 

Chairman Dr J L Bhadun, Secretary Sn B Biswas 

Elsewhore in this issue wo have published an appeal 
for donation to the “ Acharya PrafulJa Chandra Memo¬ 
rial Fund’’ The Honorary Secretary of the Indian 
Chemical Society gratefully acknowledges further 
reoeipt from the following 


Dr J C Ghosh, Direct r General of Industry and 
Supply hai been appointed Director of tho Ea tern 
Higher Technical Institute, Hijli (West Bt nga 1 ) Tlio 
Institute with itj buildings and equipment, is estimated 
to ooet over Rs l croro The annual recurring ex 
penditure will b“ Rs 30,00,000 

Sn S K Mukherjee, Lecturer in Botany, Delhi 
University has been admitted to the degree of Doctor 
of Solenoe of the Calcutta University for his thesis on 
“the Origin, Distribution and Systematica of tho species 
of Mangxfera L” The thesis was adjudicated by a Board 
of Examiners consisting oT Dr N L Bor, Assistant 
Director, Royal Botanic Gardens, Kew and Dr E D 
Merrill and Dr R Ruggles Gates, F R S of the Harvard 
University, U 8 A 

Sn M C Malakar, working under the Indian 
Oounoil of Medical Research at the Nutrition Research 
Unit at the University College of Science and Techno 
logy, Caloutta has reoeived the degree of Doctor of 
Soienoe (Tree Honorable) of the University of Pans for 
his thesis on “The Biochemical and Physiological 
Studies of Palm-oil Cake ” 

The Government of West Bengal has made a grant 
of Rs 8,400/- only to the Engineering Geology Labo 
torv of the College of Engineering and Technology, 
Jadavpur for carrying out investigations on the cons¬ 
titution of the sub-sou samples of the Contai sea beach 
with a view to instal a large scale salt factory in the area 
It has been estimated that five million maunds of salt 


Bengal Potteries Ltd , Calcutta R* 6000/ Teddington 
Chemical Factory Ltd Bombay Rs 1000/ Scientific Inatru 
ment Co , Calcutta Ka 204/ Chemical Industrial ft Phar 
maceutical Lab Bombay Rs 200/ Rai Dor Kar ft Co , Bom 
bay Ra 101/ Standard Pharmaceutical Works Ltd , Calcutta 
Ra 100/ Scientific Glass Apparatus Mfg Co, Calcutta 
Rs 100/ Dr T M Ora D Sc, Ahmedabad Ra. 61/ , 
British Drug House (India) Ltd , Bombay Rs 60/ 

Total reoeipt* so far amounts to Ra 61,702/ 

A Conference on the Properties of Semi conducting 
Materials will take place at the University of Reading 
from July 10th to 15th, I960 The Conference, 
which is assisted by unesco, will be under the aus- 
pioes of the International Union of Physics, in co opera 
tion with tho Royal Society, and will be organised by 
Professor N F Mott and Professor R W Ditchbum 
The subjects of disousion include the conductive 
properties of non metallio solids, photo conduction 
barrier layer rectifiers, crystal triodes etc, and the 
relevant theoretical issues General prospectus can 
be obtained from tho Secretary Dr H K Henisch, 
Department of Physics, The Umversity, Reading, 
Engl ind 

ERRATA 

In the April, 1950 issue (>) On p 396, oohunn 1, 
line 22, read Aryan Home for Argtr have (is) On 
p 400 oolutun 1, lme 12 read I960 for 950 (»n) On 

pp 400 and 401 read Z A and Z B /or ZA, ZB and Z A or 
Z», r for y (m the table) and n for h (it) On p 402, 
oolumn 1, line 30 read purplish for purplih 
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LETTERS TO THE EDITOR 

f The Editors are not responsible for the views expressed *» the letters ] 


LEAF AREA IN SUGARCANE AND ITS RELATION 

TO THE APPLICATION OF INSECTICIDES 

As mostly understood and followed at present 
the amount of insecticide required for the oontrol 
of crop insect pests is a product of dosage and the ground 
area In giving the directions the dosage of the insecti 
oide per unit of ground area is given with a small range 
of dosage and dilution details etc According to Potter 1 
the dosage of 5% DD1 required for dusting m the con 
trol of sugarcane froghoppcr (Tomasput sacchanna 
Diet) in British Carribean is 60 lbs of dust per 
acre According to this schedule the quantity of 6% 
DDT required in the control of the above insect pest 
on an area of 4 acres of sugarcane crop will be 4 X W 
or 200 lbs in that place 

In the control of leaf sucking and leaf eating in 
sect pests it is the total leaf area and not the ground 
area that is to be covered which ib of importance but 
which is generally not taken into account The leaf 
area is a highly variable factor and some observations 
done on the Admli (monsoon planted) sugarcane crop 
in this tract has confirmed this As a rational method 
it is suggested that before taking up the dusting or 
spraying operations for leaf sucking or leaf eating 
insects, an attempt should be made to find out the 
total leaf area of the crop to be covered In sugarcane 
crop this can bo arrived at by finding out the stand 
of the crop and the average total leaf area of the mdivi 
dual plant by suitable sampling methods This would 
help in the correct usage of the lsecticide and wastages 
if any can be minimised 

Further details will be published later Thanks 
are due to my colleague Sri A S Rao, for help and sug 
gestions 


D V Mubthy 

Sugarcane Entomological Laboratory, 

Department of Agriculture 
Bodhan, Hyderabad (Deccan) 

22 12 1949 

1 Potter T E K— Plant Protection Overseas Rtvtsvt 1, 2, 
22 29, 1949 


A NOTE ON THE SPECIFIC VOLUME AND THE 
POROUS STRUCTURE OF JUTE 


the molecular spaces between the oellulose chains. 
As a proof of his theory he has found that 
specific volume of vanouB cellulose fibres decreases 
with the increase in the crystalline fractions He has 
also shown that the apparent specific volume in water 
for cellul se fibres is the result of penetration of water 
into the oell walls on account of the molecular attrao 
tions and that it is not necessary to suppose compres¬ 
sion of water to explain decrease of specific volume when 
water is used as a medium 

On the basis of Hermans theory and using the speci¬ 
fic volume figures for jute due to Macmillan and Ben 1 , 
and those for pure oellulose native fibres as given by 
Hermans some deductions can be made regarding the 
porosity of jute fibres The specific volumes are given 
in the table I 

Tablh I 



Specific Volume 

Medium 

Jute 

Cotton or Ramie 

Carbon tetrachloride 

0 696 

0 646 

Water 

0 641 

0 611 


The difference in the figures for jute and pure cellulose 
cannot be due to lack of penetration of solvent in the 
lumen area because on actual observation under the 
microscope it has been noted that solvents penetrate 
into the lumens of jute 

The only explanation that can now be put forward 
is that the solvent penetrates the lumen area but fails 
to do so into some other void spaces in the fibres That 
water penetrates these areas is evident from a com pari 
son of the specifio volume of jute m water with that of 
cotton or ramie in carbon tetrachloride It is, there 
fore, required that these void spaces are composed of 
hydrophilic structures Comparing the specifio volumes 
in water for jute and cotton or ramie, it will be Been 
that the cell walls of jute are more inaccessible to water, 
which may be due to less swelling in water 

The excess volumes (cc) relative to cotton for 100 
gms of jute and rayon are as shown m the table II 
which indicates that the void spaoe in jute is muoh 
greater than that in rayon, 


Hermans 1 has dealt at length with the specifio volu¬ 
me of oelluloee fibres in solvents and water Ho has 
established that, m the case of ordinary oellulose fibres, 
including rayons, the specific volume in a solvent, say 
carbon tetrachloride, is the true specifio volume the 
liquid penetrating all the void spaoes including lumens 
(* e .spaoes of larger than molecular dimensions) but 
not Ming able to penetrate the oell walls and henoe 


Tabu II 

Fibre 

Solvent 

COL H,0 

Jute 

6 1 SO 

Rayon 

16 0 9 



LETTERS TO THB EDITOR 


Hay, I960 

Aooording to Hermans, the excess volume in the ease 
of rayon is due to the presence of a greater proportion 
of amorphous cellulose compared with ootton The 
total percentage of crystalline cellulose m jute as deter 
mined from the background analysis of the X ray 
diagram by Sen and Hermans' is about the same as in 
rayons, »« , a cellulose content of 00% with 70% 
crystalline cellulose makes 42% total crystalline eollu 
lose as against 39—40% for rayon The cause of the 
void spaces m jute is, therefore, to be sought in some 
other factor besides amorphous cellulose It is possible 
that lignin m combination with hetmcellukwe produces 
such open structures located, perhaps, m the regions 
including and bordering tho middle lamella Indies 
tion as to its possibility has already boon obtained in 
the swelling and staining experiments *>* of jute fibres 

M K Sun 

Indian Jute Mills Association 
Research Institute, Calcutta 
1 2 1960 

Hermans Contribution to the Physics of Cellulose fibres 
Macmillan and Son J Tfjct Inti St T48 1941 
Sen and Hermans Rec Trav Chim (being published) 
Seaand Woods Bioohim Biophys Act* (being published) 

MEASUREMENT OF ATTENUATION CONSTANT 
OF SOIL AT ULTRA HIGH FREQUENCIES 

While performing experiments on the conductivity 
apd dielectric constant of soil at ultra high frequencies 
With Lecher wires, 1 •* it is often found necessary to make 
proportionate approximations in the measurement of 
wavelength of propagation of the wave through the 
soil and in the ‘half width* of resonance curves for 
calculating the attenuation constant of the soil This 
is due to the length of the box containing soil, which 
does not always completely cover exactly half of tho 
wavelength measured in the soil Further, tho direct 
measurements of tho above quantities in the soil are 
also not very convenient without disturbing tho pack 
ing of the soil contained m the box It was thus 
found useful to investigate the validity of such approx i 
mations for different lengths of the soil box 

For the above purpose, measurements of attenua 
tion constant of the soil were made for various lengths 
of the soil box on ultra-short wavelengths between 
4 and 0 metres in air and the results were compared 
with the values obtained by direct measurements in 
the soil It has been found that such approxmations 
are valid when the length of the box is such that the far 
end of the soil as seen from the input Bide ib fairly away 
from the first current antmode formed on the Lecher 
wires outside the soil box The discrepancy between 
the calculated and observed values, which is presumably 
due to reflections occurring at the boundary of the soil, 
is found to be much less when the length of the box 
ends near the first current node situated outside 
the box 

Table 1 below shows the values of attenuation cotta 
tant (a) of soil for different lengths of the soil box, 
calculated from the relation, 


a—2*i djnX*, where 

d —proportionate ‘half width’ of the resonance 
curves 

n=number of current antinode at which obser¬ 
vations are made, 
and A—wavelength in soil 

Tablr I 

Wavelength in air=»4 0 meters 
Wavelength in soil «= 2 2 metres 
Attenuation Constant directly measured in soil—0 428 


No Length of Soil Calculated 

Box in cm Attenuation Remarks 

Constant 

1 180 0 424 -- 

2 160 0 538 Near Current Node 

3 140 0 449 - 

4 120 0 821 Near Current Antinode 

5 80 0 528 Near Current Node 


It will be observed from the above table that the 
discrepancy between the observed attenuation oonstant, 
as measured directly in tho soil and the calculated value, 
from proportionate half width of resonance curve, 
is more pronounced near current antinode as shown 
in the fourth observation of third column of the table 
The discrepancy is however much less when the length 
of the soil box ends near the current node as shown 
in the first and fifth observations in column 3 It 
may be noted that similar observations have been 
recorded on other wavelengths between 4 and 0 metres 
and the calculated attenuation constant always shows 
an enhanced value compared to the value directly 
measured m the soil 

The above work was done in the Banaras Hindu 
University and the authors grateful thanks are due 
to Dr 8 S Banerjee for his helpful suggestions during 
the progress of the investigations A detailed paper 
will bo published elsewhere very shortly 

P N StTNDABAM 

National Physical Laboratory of India, 

Hill Side Hoad, 

New Delhi 3 2 1950 

1 Banerjee 8 8 and Joshi R D Phil Mag 25 1025, 1988 
• Smith Rose R L and Me Petrie J 8 Proc Phyt hoc 49, 

649, 1935 


SYSTEMATIC SAMPLING II 

This is in continuation of a previous communi¬ 
cation 1 by the author which may lie denoted as ‘Syste¬ 
matic Sampling l In tho present note, as in the pre¬ 
vious one, we shall consider a two dimensional field con 
Ristmg of ml rows of nfc cells in mn strata each of size 
Ik From this field wo may take a random Bample, a 
stratified sample or a systematic sample of size mnv in 
the same way as has been defined in the previous 
paper 



442 


fe&fc&fa aS*D CtTLTUBJC 


Vol. 16, No. 11 


Then defining <r r *, <r, t * and <r. r * aa the expected 
variances of the sample-mean under random, strati* 
fied and systematic samples, the following theorems 
can be proved for all infinite populations giving suffi 
oient conditions 

Theorem 1. If («) A t f < 0, (i») A, f < 0 , (i*t) 
8 i* p < 0 and (iv) 8,* p < 0, the relation < <r r * is 
true for any size of the sample , 

where p ap (vv) i e , the spice correlation of gap 
(m t>) ^ (u,v) = p (u v) 4- P («, f), and and 8 t are 
the usual difference notations 

These conditions are independent of the conditions 
stated in Theorem 1 of the previous paper 
Theorem 2 If stratification is made by parallel strips 
along u directions (say), <x r * < e» t * for any size of 
sample if (i) A, ^ > l', and (it) 8, 1 p "p 0 

These conditions also are independent of Theorem 
2 of the previous note 

Theorem 3 If (i) 8,* p (at) >0 and (it) 8,* p 
(tt,i) 0, the relaticn o,* < <r, t * is true for any size 
of the simple and < ov* un ess equality h( Ids iu 
each of the above two cases 

Here it is to be noted that condition (tu) of 
Theorem 3 of the previous note is superfluous 
How, we may state another theorem as 
Theorem 4 Under conditions of Theorem 1, the re 
lation <r* > <r„* > <r. r * holds good 

But from the theorems of the previous paper, we 
get a more stringent set of conditions for this relation 
It has also been proved that Theorem 3 holds good 
even if the strata have got different expected means 
and variances 

A C Dab 

Department of Statistics, 

Calcutta University, 

2(1-2 1980 

* Bcnuoi amd Coimi, IS, 101 1940 


PREPARATION AND STANDARDISATION OF 
ALUMINIUM OXIDE FROM THE LOCALLY 
AVAILABLE ALUMINIUM HYDRATE, FOR 
CHROMATOGRAPHIC SEPARATION 

Tswett's method of chromatographic separation of 
natural and synthetic products has developed into 
one of the most essentials of the laboratory techniques, 
just like fractional distillation, fractional crystalliza¬ 
tion etc For different purposes different types of 
adsorbents such aa, oaloium hydroxide, silica-gel, 
Fuller’s earth, bentonite, activated charcoal, synthetio 
resins etc have extensively been used Nevertheless, 
Aluminum oxide w stxtt the adsorbent of choice 

■* During our investigations on Mimosa Hormone, 
we realised at a oertnn stage of purification, the techm 
que of ohromatographio separation would be the most 
effective one Due to the unavailability of standard 


al uminium -oxide at that time, our work suffered tremen¬ 
dously Combining the methods of Brockmaim 1 and 
Dupont* we have prepared and standardized aluminium 
oxide of different adsorptive capacities from the locally 
available aluminium hydrate 

"Anhydrous aluminium oxide, A1,0, for chromato¬ 
graphic adsorption analysis by Brockmann” of E 
Merck, Germany has found extensive application on 
aooount of its uniform adsorptive capacity The alumi¬ 
nium oxide prepared and standardised by us according 
to Brockmann 1 is capable of covering a wide field of 
application and as such can very easily be uied as 
substitute for the costly product supplied by Merck 

The adsorption by the aluminium oxide depends 
upon a number of factors such as, grain size, water- 
oontent of the oxide, dehydration temperature, period of 
dehydration and the ions adsorbed on it Among all 
these factors that the water oontent of the oxide is the 
most vital, has definitely been proved by Taylor* 
The activity of aluminium oxide ib directly proportional 
to the degree of dehydration of the aluminium oxide. 

The sample of aluminium hydrate supplied was 
granular m nature, with slight reddish tinge due to the 
presence of traces of iron as impurity After a number 
of trials the grain size most suitable for chromatography 
was found to be 100 200 mesh We found that Brook 
mann’s method* can effectively be employed for the 
preparation of aluminium oxide of Grades I and II 
whilst the method of Dupont* was found to be very 
efficient for Grades III, IV and V 

Grade I Commercial aluminium hydrate was 
heated in small portions to red heat, m an iron crucible 
with occasional stirring and allowed to oool in a vacuum 
desiccator In our case, heating in a thin layer (0 25 
cm to 0 5 cm) for 8 to 10 hours was found to be sufficient 
to reach the desired activity The sample so prepared 
transformed itself to Grade II when it was kept for half 
an hour m open air 

Grade II Commercial hydrate was heated in a 
layer of 3 cm over a ring burner for 4 to 6 hours with 
very frequent stirring and cooled in a thin layer for 
about 30 minutes The sample so prepared was found 
to be more or less stable in open air 

Brockmaim s method of preparing Grades II, 
IV and V by the exposure of Grade II to moist air for 
different periods of time was found to be inoonvement 
and thereby Dupont’s method* was applied for the last 
three grades. 

Grades III, IV and V Commercial aluminium 
hydrate was heated at 500°C in an electric fhrnaoe for 
one hour After ooohng it was transferred to a large 
flask, cone HC1 whs added to it and stirred so that 
a supernatant liquid layer was obtained It Is kept 
for 2 3 hours, mixing up from tune to time Then it was 
diluted with large volume of water After stirring and 
allowing to settle for 5 minutes, the supernatant layer 
was decanted off to remove the finer partloles. The 
operation was repeated 5 or 8 times with large volume of 
water till the supernatant liquid dears up in 3 
minutes. 
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Itt onr csio, only one operation was sufficient as 
the grain sire of the sample used was 100 200 mesh Next 
the product was washed on a buchnenfunnel till neutral 
and pat in an oven at 105°C When it began to dry up a 
small qnautity was taken out from time to time and its 
activity was measured by the method described below 
Our sample reached gradually the activities of Grades 
V, IV and m in course of 8 12 hours but considerably 
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of different specific activities suited to our varying 
requirements 

Our smcerost thanks are due to our Director Dr 
D M Bose for his kind interest and encouragement 
which he extended to us during the tenure of this work 
Our best thankH are also due to Dr P B Sircar Ghosh 
Professor of Chemistry University of Calcutta for some 
valuable suggestions 


Grade of aoti 
voted Alumina 


II 


in 


IV 


V 


Dye mixture used 


Nature of the chromatogram 


(1) and (2) 


<1) and (2) 
(2) and (S) 


(2) and (3) 

(3) and (4) 


Separated'on the column (2) forming upper band 


(2) remained adsorbed (l) paused through 
separated on the column (3) form ng upper band 


(3 (remained adsorbed (2) passed t> ro lgli 
separated on the column (4) form ng upper bond 


(3) and) (4) (4) remained adsorbed (3) passod ti rough 

(4) and (8) separated the column (8) forming upper bond 


(4) and (8) (5) remains adsorbed (4) passes thro'igh 

(8) and (6) separated on the lumn (B) forming ipper bond 


longer period of heating was required to reach thi acti 
Titles of Grades II and I So Brockmann s method 
was chosen for the preparation of Grades I and II 

The following dyes were used by Brockmann 
(1) Azo benzene (2) p methoxy azobenzene (3) Sudan 
yellow (4) Sudan Red (5) p Ammoazo benzene and 
(6) p hydroxy azobenzene 

All the dyes except Sudan yellow and Sudan Red 
were prepared and purified by us in our laboratory 
Sudan yellow or Benzol azo naphthol (m p 134°) and 
Sudan red (mp 184° when crystallized from ethyl 
acetate), commercially known as Sudan III were pro 
cured from abroad and purified by repeated crystal 1 1 
ration Even after repeated crystallisation and attain 
ment of sharp melting point by the dyes chromato 
graphic adsorption of individual dye showed the pro 
■enoe of traces of impurities by the formation of a very 
fine band above the mam band of the dye So all the 
dyes after repeated crystallization were purified chro 
matographically on activated Aluminium oxide In 
order to measure the activity of the alumina the separa 
tion of various dye mixtures were observed on column 
1 5 by 10 cm For each test two dyes (20 mg each) 
were dissolved in 10 ml of purest benzene and diluted 
to SOml with 40 ml of Petrol ether 10 ml of this solu 
tion were passed through the oolumn followed by 20 
ml of solvent (benzene + petrol ether 1 4) Behaviour 
of the dye mixtures observed is shown in the above 
table. 

Thus it is observed that it is easily possible to pro 
pare aluminium oxide of different grades for ohromato 
graph;, from the locally available Bouroeo and thereby 
we need not depend upon the supply of Brockmann s 
Alumina from abroad Further alumina of varying acti 
vittak (most active to the least active one) are often re 
qufred depending upon the nature of the substances 
to :be chromatographibally separated. And by „ the 
methods quoted above we oan easily prepare Alumina 


We gratefully acknowledge the kind collaboration 
of Messrs Indian Aluminium Co Ltd for suppl\mg us 
various samples of aluminium hvdratc 
Bose Research Institute D P Burma 

Calcutta 1 i 1950 B Bankejke 

1 Brockmann Ber 74 71 1041 

* Dupont ft al Bull Hoc I Aim ! 788 1048 
■ Taylor J Soc (hrm <*• Inti p 23 Innuory 1949 

SPAWNING OF HILSA ILISH 1 (HAMII TON) 

IN THE HOOCHLY RIVER* 

The Indian Shall Htlm »/wA«(Hamilt in) is known 
to ascend the large rivers of India during the Hoods 
for breeding and although artificial feitiiizationf 
of the eggs was carried nit as caily as 1008 1 at Madras 
there has been very little information about its actual 
spawning grounds (except general inferences) and of its 
early development Prashad 2 m the oourso of his m 
vostigations on Htlm threw additional light on the 
bionomics of the fish ui Baikal and Hora" discovered 
post larvae and young ol Htlm from the filter beds 
and settling tanks of the Pulta Waterworks and mdi 
cated the Hooghly as one of the spawning grounds of 
Htlm Later Hora and Nair 4 concluded that the fish 
breeds in the Hooghly Rivi r almost all thi year round 
A senes of postlarva] stages from 14 mm to 27 mm 
collected from the Pulta Waterworks were desiribod 
by Nair* Wo have recorded pro larvae of Htlm 
collected from the Hooghly along with the early stages 
of the Gangetic Anchovy Vettpinna phaaa (Hamilton) 
From the 2nd of February this year wc sucocoded in 
collecting laid eggs (embryonic stages) of the Htlm 


•Published with the kind permission of tho Chief Research 
Offioer Central Inland Fisheries Research Station 

t Dr JS. L. Hora informs us that Dr C I Kulkamt of 
Bombay Fisheries Deportment has recently succeeded in artifl 
eiaBy fertilizing the eggs at Bombay 
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from the river in good numbers, in both the sub-surface 
and bottom hauls with plankton nets and observing 
the development, thus completing the life history 
stages of this very important food fish and definitely 
locating the river stretch in the vicin ty of Pulta as one 
of its breeding grounds 

Ripe eggs examined from mature females were seen 
to be nearly spherical with a diameter of about 0 76 
mm almost transparent and lightly demersal After 
oviposition water is absorbed and the zona radiate 
softens and expands to a diameter of about 2 mm , 
showing a wide penvitelhne space and giving a charac 
tcristic double lajered appearance in dead and preserved 
eggs The earliest development stage obtained from 
the river had the blastoderm as a cap of cells and such 
stages were obtained from 2 PM to 8 PM From 
the observations made so far it oould be surmised that 
breeding usually takes place during day time 

The yolk is segmented and has several oil globules 
which gradually coalesce to form a large conspicuous 
one with one or more very small globulets The sub 
sequent development is typical of clupeids Hatching 
takes place in nearly 24 hours after the above stage at 
a temperature of about 23V The hatchling is about 
2 3 mm long lightly demersal and transparent with a 
few minute indistinct scattered chromatophores on the 
yolk The mouth and anal opening are absent The 
position of the anus is indicated near the 40th myotome 
On the second day the mouth opining is formed and 
the pigmentation is more distinct Home of the pig 
ment spotB may be seen to be concentrated at the anteri 
or region of the yolk and others sparsely distributed 
on the main body of the yolk they being comparatively 
more numerous towards the dorsal aspect The com 
plete development could be worked out by rearing the 
larvae in the laboratory and observing various develop 
mental stages collected from the river The yolk is 
absorbed when the larva is about 8 mm in length and 
the adult characters begin to develop when it is about 
10 mm m length The pout larvae feed mainly on dia 
toms and copepods and the young fish on both roo 
plankton and phyto plankton The life history of the 
fish is being given m detail elsewhere 

Since the completion of the above work it was 
possible to determine definitely the identity of certain 
eggs collected by one of ns (Sf J ) on September 16 and 
17 1949 from the River Daya near Jagadala 

and Garasaguda respectively where it falls into the 
Chilka Lake (Orissa) The above places were visited 
in the eonrs* of the Utlaa investigations particularly 
with a view to finding out the spawning grounds of the 
Chilka H\lm Postlarvae and young of Hilea were 
also collected from this region and a detailed acoo- 
unt of the bionomics of the fish m the Chilka Lake 
is in the course of preparation 

S Jonxs 
P M G Mskoh 

Central Inland Fisheries Research Station, 
R*rrackpore (near Calcutta) 


> Wilson, H. 0 Got*, of Madras, Revenue Dipt O O 1219, 
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* Prashad, B , Ann, Sept Dept, Pteh Bengal, Bihar and Orieea 
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EFFECT OF PROTEOLYTIC INHIBITOR ON THE 
NUTRITIVE VALUE OF LEGUMINOUS PROTEINS 
LIKE SOYA VELVET AND NAVY BEANS 

Rahman and De 1 have indicated that the low biolo- 
lcal value of soyabean is due mostly to a proteolytic m 
lbitor as also to a toxic substance present in the raw 
soyabean It has also boon shown that different varieties 
of soyabean contain varying amounts of this inhibitor 
which influences the biological and supplementary 
values of the soyabean 

The soyabean Sub committee* m assessing the sup 
plementary value of soyabean from the data then avail 
able observed that although soyabean was superior 
to other pulses in its net protein value fat minerals 
and vitamin contents it had practically no supple 
meatary value to a poor rice diet Aykroyd and Kneha- 
nan* carried out experiments with rats feeding them 
with a poor rice diet supplemented with soyabean. 
The quantities of soyabean added to the diet oorres 
ponded to 3 and 1 5 ozs on the basis of human diet 
They found that the soyabean at the higher level had 
practically no effect on the growth rate of rats while 
the lower dosage produced a slightly better response 
as compared with the control They further observed 
that children receiving cooked soyabean as supplement 
to their diet lost weight 

It was shown by Bowman 4 for the first time that 
soyabean and navy bean oont&ined a fraction which 
inhibited the in vitro digestibi'ity of casein by trips n 
With the identification of a preteolytio inhibitor 
m soyabean by Ham tt nl ®, it was postulated 
that the proteolytic inhibitor present m raw soyabean 
was responsible for the low supplementary value Ham 
el a I* have Hhown that partially purified solutions of 
the inhibitor produoed adverse effects on rats fed on 
a balanced diet The adverse effect was more oonsi 
derable especilly when the diet was not balanced 
Navy bean and velvet bean also contain the proteo 
lytic inhibitor and these m the raw Btate behave ex 
actly like soyabean The studies on the biological 
value and supplemental effect of raw and acid ex 
tr&cted soyabean are detailed in this communication 

Effect of aad extraction on the biological value of 
eoya, velvet and navy beans The beans were ground 
to pass through a 40 mesh sieve The powdered mate 
nal was extracted successively with about 6 times 
the volume of dilute acid (P R 4 2), after each extrac 
tioo the residues were separated by centrifuging the 
suspension of the aoid and the bean powder. The 
extracted materials were then thoroughly washed with 



LWWBtS TO fftB EDITOR 


440 


May, 19W 


water till the P H of the washed liquor was 5 0 to 5 8 
The material was dried m current of hot air at 30 s 
The biological value of the raw and acid extracted 
bean were determined, employing the method deve 
loped by Mitchell 7 and the results obtained are presen¬ 
ted in the following table 

Table I 

Ettsot of Acid extraction on the Biological value or 
Soya, Velvet and Navy Beans 

Biological value Soyabean Velvetbean Navy bean 

Raw Bean SS 45 48 

A old Extracted Bean S3 Si S4 

The results recorded in the above table would 
show that acid extraction has produced significant 
increases in the biological value of all the beans 
The acid extraction has presumably removed the pro 
teolytio inhibitor which was responsible for the low 
biological value of the raw beans 

Effect of ac.ui extraction on the supplementary effect 
of soyabean For these studies only the soyabean was 
taken up There were five groups of rat# of nearly 
the same weight and age, each group having six rats 
They were all given a poor rice diet* The treatments 
are indicated in table 11 The rats were weighed 
every weok and the experiment was stopped after 
a period of eight weeks The average gam in weight 
per rat per weok is recorded in table 11 

TABLE II 

Effect or Acid Extraction and the Acid Extract of 
Soyabean on the Sufflkicbntaby Effect 


No 


Diet Gam 

ratj 
(in 

in wt per 
>er week 
grams) 

1 

Poor n 

ice diet 

3 2 

2 

Same 

•f 10% extracted soyabean 

4 6 

8 

Same 

+ extract from 1 gm ot soyabean 

2 0 

4. 

Same 

+ 10% soyaben 

3 8 

6. 

Same + 10% extracted soyabean 
+ extract from 1 gm of soyabean 

8 a 


The results presented in table II would indicate 
that (o) the acid treatment improves the supplymentary 
value of the bean, (6) the acid extract from one gram of 
the bean has an advene effect on the growth of rats, 
and (e) the action of the raw soyabean and that of the 
extracted bean together with the acid extract from one 
gram, are nearly equal indicating that the presence 
of the inhibitor even in small amounts ig sufficient to 
upset the beneficial influence brought about by acid 
extraction. 

B would thus b e c t se tly s ee n that the mrtritive value 

of soyabean is considerably enchanoed by the removal 
0Tthe< proteolytic inbi&tor Doe consideration for the 
removal of this factor sfcoeft be givsn to methods 


that are employed for processing the soyabean Fur¬ 
ther work on the above and related aspects are m pro¬ 
gress 

R RaJagopalan 
K Subrahmanyan 
S 8 Db. 

Food Technology Laboratory, 

Indian Institute of Science, 

Bangalore 3- 10 3 1950 

1 Hah am an S A and De, S S 1050 (Under publication) 
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PERIODIC FADING OF RADIO SIGNALS FROM 
DOPPLER EFFECT CONSIDERATION 

In a previous communication* by one of us, the 
periodic fading observed when the frequency of the 
signal is very much less than the M U F value for 
either E or F layer was explained from the considera 
tion of the Doppler effect due to tho vertical 
movoinent of tho ionospheric layers in the early morn¬ 
ing or evening hours Formulae were also given for 
the frequency of periodic fading in the ease of singly 
and doubly reflected waves from the same moving layer 
and also in the case of singly reflected waves from tho 
two layers both moving with the same vi rtiuil velocity 

The object of the present note is to point out and 
Bhow that the Doppler effect interpretation is essentially 
tho same as the view put forward by Banerjce 
and his colleagues* According to the latter t hi ob¬ 
served periodicity is duo to the interfennee between 
the two waves singly and doubly reflected from the same 
layer or between the singly reflected waves from the 
two different layers whi n one or both possess a vertical 
movement, and is a consequence of the continuous 
change in the path difference of the two interfering 
waves which give rise to intensity maxima and minima, 
the periodicity depending upon the rate of movement of 
the ionosphere Both the views are equivalent re 
presentations of the same phenomenon It can bo shown 
that the Bame expression is obtained for the perio¬ 
dicity of fading according to *the two equivalent 
conceptions 

In the adjoining diagram (Fig l) SA represents 
the direction of the up going wave incident on the ionos¬ 
pheric layer whioh i& at a height AO above the ground 
Let the path SA be denoted by s and the incident 

angle mAO by 6 If the layer has an upward velocity 
v, then in a finite interval of time At, it moves up 
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through a distance AB which is r.At The directwa 
of the moident wave suffering ionospheric reflection is 



now SB and /SBO is now the angle of incidence whioh 
is denote d by 0 A0 the /ASB being A# Denoting 
the height of the ionospheric layer by H we oan write 

A0 v A t S m (6 Afl) 1 
A? “ H/Cos 0 At 


At the receiving point pnthe ground where the down* 
ooming wave is received, the path-difference is doubled 
and we oan write 

d * - / 2v Coe 0 (fl) 

The right hand side of the above relation is dearly the 
expression for the Ddppler change of frequency on 
reflection from a mirror moving with velocity v, vie, 
d/=/2»Cos0 

The formulae given m the previous note already 
referred to for the periodicity as expected from the 
continuous change m the path due to the vertioal 
drift of the ionosphere are only approximate The 
approximation makes them appear different from the 
Ddppler effect formulae 

S R Khxstoeb 
P M. Das 

Physios Dept, 

Banaras Hindu University, 

15 3 1950 

> Khastgir 8 R Scrswc* akd Couraa IS 110 1040 

> Banerjee S S & Mukherjee Q C PM Mag 39 007 1048 
Banerjee, 8 8 ft Singh R N Scnuro awn Ouuruu, 

14 293 1940 

Banarjee, 8 8ft Singh R N Ini. Jour PhgtUt 3$ 
413 1048 


- ^ { Sin (20—A0) — Sm A0 } 

For the limit A<-+ 0 A0-* 0 we get 

^L. Sin 2 0 =■ ^ Sin 0 Cos 0 (1) 

The path difference ds for an infinitesimal time dt is 
given by 





©■ 

(2) 

From (1) and (2) we have 





(3) 


Further «=« A where n is the number of wavelengths 
covered by the path s and A the wavelength propagated 
Since A is constant 


d* _ i dn c dn 
dt~ dt ^ f dt 


where/is the frequency corresponding to the v 
Thus from (3) and (4) we get 
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FOSSIL FLOWER FROM THE MOHGAON KALAN 
BEDS OF CHH1NDWARA C P INDIA 

The Deccan Intertrappean series is exposed near 
a small village Mohgaon Kalan in the Chhindwara 
District of the C entral Pro vinoes (now Madhya Pradesh) 
India The age of these beds is most probably Eooene 
In one of the cherts of these beds a beautiful 
petrified flower is found revealed in a longitudinal sec¬ 
tion (Fig No 1) The preservation being good, 
the structure of the flower is clearly seen even micros¬ 
copically 
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The most rerharkable feature is that the flower is Shukla 1 differs in sice, the details of structure, and the 


oomplete with all its whorls being present Even 
the bracts at the base of the long pedioel are clearly seen 
(Fig No 2, br and J») In the observation so far, 
it seems that this flower though resembles in its form, 
and general view with the SahnumtAus described by 



outstanding feature of the presenoe of two bracts 
which is nowhere seen and mentioned in Sahntanthus 
so far 

It is of great interest that all the floral puts are 
seen all together in this single specimen alone 

Unfortunately this specimen got a fracture while 
handling (Photo No 1, tr), but fortunately enough, 
this does not o noeal the vividity of the floral parts 
Both the photographs aro taken of the spooimon as 
such ta s (u without further grinding Photo No. 2 
is taken first in parts, m the same magnification and 
then photographed in one foous after pasting the differ* 
ent pieces together This process had to be adopted 
far want of a good equipment at hand Further mveeti- 
gation is still going on, after which a detailed acoount 
will be published 

(Mrs) S D Chitaliv 

College of Science, 

Nagpur (Madhya Pradesh), 17 3 1060 

* Shukla, V B -Pro o Nat Acad So Ind , 14, 1 39. 1044. 


GROUNDNUT HUSK AS CATTLE FEED 

The annual produoo of groundnuts in India is 
about 34 lac tons The undecorticatod groundnuts 
consist approximately of one third husk and two third 
nuts The nuts aro expressed to obta n oil for edible 
purposes and tho groundnut cake,* which is produced 
as a by product servos as a cattle food The possi 
bihty of using groundnut husk (g n h )— which accumu 
lates m huge quantities at the factory head—as a cattle 
fodder, specially during scarcity periods, has been m 
vestigatod As a result of the earlier investigations 
in these laboratories it has been found that substances 
like mango seed kernel 1 , jaman seed*, tamarind seed 4 
and panevar sood* etc hitherto considered as wastes, 
constitute, on processing, valuable sources of livestock 
feeds 

Chemical composition of gnh Tho percentage 
composition of g n h is total ash, 4 26 , crude protein, 
8 25 , ether extract, 0 62 , crude fibre, 67 44 , nitrogen 
free extract (n f o ), 29 44 , CaO, 0 31 and P,O t , 0 28. 
The crude protein and erode fibre oontents of gmh 
are high as compared with common roughages like 
wheat bkoosa and noe straw On the basis of 
crude fibre content, gram stalks are the nearest appro¬ 
ach to g n h The CaO and P,0, contents in g n h 
are normal for a roughage 

Exploratory feeding experiments In an attempt 
to find out whether g n.h could constitute the entire 
roughage moiety, it was observed that the Kutnaunt 
bullocks of 300-400 $ live weight oould oonsume only 
about 4 ft of g.n.h , which along with the oonoentrate 
provided only 1 1 3ft of dry matter per 100ft body 
weight. Since the amount of dry matter oonsump- 
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tion tm considered lea*, * supplement of wheat bkooaa 
to the extent of two pounds waagivm. In addition 
to the roughage, the animals reoeived a pound of rape 
cake and an ounoe of salt The feeding was continued 
for a period of 3 months during which no untoward 
symptoms were observed On the other hand the adult 
bullocks which ordinarily maintained weights on the 
Institute schedule ration, gained on an avenge 20 
pec cent of their original live weight At the end of this, 
pewod a detailed blood study we# made and the various 
bipod constituents were found to he within the norma} 
range of variation. 


One more set of three Kumauni bollocks was kept 
on the above ration for a month The anunals in this 
set also did not show any adverse effect of tills feed 


It was observed m feeding g n h , that the 
could be got used to it by incorporating small quanti 
ties in the beginning m the commonly fed roughage. 
The anunals started relishing it after about a week. 
It was found that g n h mixed with equal proportion 
of wheat bhoosa was quite palatable to oowb, calves, 
bullocks and buffaloes 


Digestibility and nutritive value of gnh In 
order to determine the nutritive value of gnh, six 
kumauni bullocks of 300 400 lb live weight were fed 
for a period of about six weeks on the following ration 
roughage (gnh and wheat bhooaa in the ratio of 1 1) 
6-8 lb, cake one pound and oommon salt, one ounoe 

During the latter part of the feeding period a ten- 
day metabolic trial was. conducted The average 
digestion coefficients, aa obtained by the process of eli¬ 
mination, for crude protein, crude fibre and n.f o, in 
g.n.h were 47 14 and 18 respectively The digestible 
nutrients per 100 lb of husk were 3 88 lb digestible 
crude protein, 8 04 lb digestible crude fibre, 6 30 lb 
digestible n.f e and 17 22 lb total digestible nutrients 
The animals almost maintained N CaO and P t O, 
balanoes Their body weights also did not record any 
variations, nor did the different constituents of blood. 

Alkali treatment of gnh In the previous expen 
ment it was found that the digestibility of crude fibre 
and mf.e in gnh was low This was attributed 
to the complex deposition of lignin in the oellulose 
structure. It has been found in this laboratory 9 that 
this oomplex m ease of paddy straw is loosened by al¬ 
kali treatment A similar attempt was made to try 
this procedure in the case of g n.h 

It has been found that when the g n h is steeped 
in 1 % caustic soda solution for 24 hours and then washed 
twioe in water, the chemical composition varies from 
the untreated gnh in so far aa the crude protein and 
ether extract contents are lowered The CaO oontent 
recorded a slight increase whereas the P, 0, oontent 


A rinular metabolic trial with another set of six 
anjjfckls m*s oonduoted under the same conditions aa 
with, the untreated husk The average digestibility 


Vd. Mt lfOvU 

of erode protein, ero d e , fibros a *** * , 

W respectively Ifo* dajfe ttfentfpig, ofi* 

owe oonanfernWy depressed though, that rfC ~ “■ 
not mu oh affected. The other important .. 
brought about by tikab t r e atme n t owe tfe# .— 
tioc in the- dwfojtite of proto* **8®!%’ % 
crease in the digestibility of crude film by 67% and 
a negative digestibility coefficient in the case ofnfe 
Also, the animals reoorded a fell in their weights during 
the course of this feeding trial extending oven » parsed 
of nx weeks, In view of the above it m mandated 
that the alkali treatment of gjLh., whioh in p ro ces s i n g 
involves additional expenditure, is not desirable. 

It may be oonoiuded that theg.n.h., most of which 


feeding overTong periods, it should constitute 
fourth to one third of the roughage only. Under normal 
conditions, however, it should not be fed to high pro¬ 
ducing and very young animals, 

The detailed article will be published in {he 
Indian Journal of ” ' "* “ ‘ 

Husbandry 

It 9. Xwi. 
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RAPID DETERMINATION Off THORIUM IN 
UONAZlTg SAND 


Exact and rapid methods for the 
ck-terminations of thorium are of interest because of 
the growing importance of the element in the prodnption 
of catalysts and alloys and in the m v e st i g i t> pn of un¬ 
clear p he no m e n a. R» rapid determination, recourse 
must Vs taken to methods, mocking, in, stooMto arid 

SfSR? 

Iodate method of ■ 3foyer sod Spetse 1 in strops Mb# 

hftim-ia*ttoagh . . ._ 

thorium ootopound pure, 

Se«ch for s rapid dete rmin a ti on, o< thorium la 
nreemoe of mre earths end p ho se tarip tM Vfih Ptoft 
roundneoeesery. ThepnoroetaptottoemcmhAabtoaiaMK' 
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tlttKte T6 Tifii iBbftob 


'JHnMWtlb ’ffcktoSte lb TbOfent days for quantitative 
volumetric analytes This method has been successfully 



employed for the determination of thorium Thorium 
has been determined thermometnoally by titration with 


TRANSFORMATION OF BIGUANIDE INTO 
DICYANDIAMIDINE 

In a previous publication m this journal 1 it was 
observed that N l p sulphonamido and N 1 p substitu 
ted sulphonamido phenyl biguamdos m dilute mineral 
acids changed more or less rapidly with loss of ammonia 
into corresponding dicyandiamidine salts m an almost 
quantitative yield The product on analysis gave 
values agreeing with one or the other of the following 
constitutions I and II (with R-SO^NH,) 



II 


Volm ofNa.P.0 aoln reqd % ofThO, 


^ VolmjrfVoln 

Tfaeor 

Expt 

Thermometric 

method 

Carney and 
Campbell ■ 
method 

H,0, method 

1 Moo 

6 ioo 

0 2oo 

1 2 

7 2 

7 10 

2. . 100 o.o 

12 4 o.o 

12 Soc 

7 1 




a solution of sodium pyrophosphate in acid solution 
The method bee been found applicable to the determ I 

r lon of thorium directly in tne solution obtained by 
decomposition of montente sand after adjusting the 
CMemtty acid conce n tra t i o n The optimum acid con 
eefttrwbion has been found to be in the neighbourhood 
Of 1 Mf The method resembles very much the method 
of OMey end COmpbeH* the required aoidity being 
♦omewhat higher j it gives result* quite comparable 
Witt those obtained by the same and other chemical 
methods and at the same time is very qtuofc and 
OMO Results are shown in the above table and the 
diagram (Fig. 1) Fifty gtna of sand are deoom 
jawed with wmw Mra tcd sulphmno acid and diluted 
to mm litre jUiqwrt parts have been taken from this 
stoat rotation for thorium determinations 

Details of the ttorlt Will be published elsewhere 
N K Durr 

Inorganic Chemis tr y laboratory, 

~uvursity College of Soienoe and Technology 
, tipper Circular Hoad, 



- f A 0 8 M 1IS4,1014. 

omm, «y S4, ssi, ms, 


Neither a copper nor a nickel salt could however bo 
isolated from the changed product This gave nse 
to some suspicion regarding the validity of either of 
the above constitutions 

In order to arrive at a definite decision about the 
constitution of the changed product a direct synthesis 
of the dioyandiamidme of the constitution (I) and (II) 
was therefore considered desirable Various attempts 
to Bynthosise the substituted dicyandiamidine of strnc 
ture similar to (II) were first made Some of the 
methods viz fusion of guanidine carbonate with subsi 
tuted urea or urethane though gave positive results 
with phenyl urea or phenyl urethane failed however 
with their sulphonamide derivatives But it was ob 
served that phenyl or p—chlorophonyl dioyandiami 
dine of structure II (with R=H or Cl) thus synthesised 
gave no characteristic copper or nickel compounds 
contrary to usual-expectation This seemed to suggest 
that the changed product might as well be a substituted 
dicyandiamidine of structure II (with R=80 t NH J ) 
This was finally confirmed by the actual synthesis of 
the oompound as follows The phenyl dicyandiamidine 
of structure II (with R—H) was treated with chlorosul 
phonih acid This gave the corresponding acid chloride 
mbfc which by subsequent reaction with ammonia N 1 p 
‘■gufrbbfiamtdo phenyl dicyandiamidine sulphate (strop. 
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tore II with (R^SOjNH.) was obtained, having pro tore II which give* no reaction with niokel or oopp^r 
pertiee mdentical with that of the changed product salts 

from N 1 p sulphonamido phenyl biguamde sulphate Such rapid hydrolysis as of N* p sulphonamido 

Substituted dicyandiamidme of structure I (with phenyl biguamde has been observed also in the case of 
R—H or Cl) has also boon synthesised from the corres- its derivatives with substitutions m NH, of the SO l NH I 
ponding dioyandiamide, though an attempt to prepare group But the change js more or lose completely in 
the oorroiponding p sulphonamido- phenyl dieyandia- nib tod by a phen 1 substitution in the N position of 
midine lod to no fruitful result It should, however be the b guanide 

mtod that substituted dicyandiamidme of structure I desire to express here my 1 grateful thanks to Pro- 

I (with R=H or Cl) ga\e as usual tho characterestic f e88or p Rgy for his guidance and kind interest in the 
coloured complexes with oopper and n ckol, uni ko that work 

of its isomer with structure II This is a fact of parti Nakulkswas Kundtt 

cular significance m the implex chemical and analyti p aht Laboratory, 

cal reactions of dicyandiamidme Dept of Puro Chemistry> 

From all these considerations there is no room for University Collogo of Science, 
doubt now that tho product resulting from a hydroly Calcutta 1 4 I960 

tic change of N -p sulphonamido phenyl b guanide 

in dilute acid solution is a dicyandiamidme of the struc < Scib.nc* awd Cuxtotre, 15, 241, 1049 
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Vegetable Gums and Resins—By F N Howes, 
Published by tho Chron ca Bo tan ca Company, 
Waltham, Massachusetts, USA 1949 Pp 188 
Price $6 00 

The vegetable gums and resms are important 
groups of plant products which are used in modem 
industry in man lfactunng processes of various kinds 
The world trade in natural resins has boon estimated to 
be annually about 76 000 tons 

The number of species of plants that yield gums or 
resins runs to many thousands In this book however, 
only those that are of commercial or otherwise of inter 
est have been mentioned Those which have become 
of commercial importance in recent years, e g carob 
seed or locust gum, storoulia gum, tragaoanth substi 
tutes, certain acacias etc have also been dealt with 
m detail 

The book has been divided into two parts, Gums 
and Rosins Part I consists of six chapters which 
deal with subjects such as the nature and uses of gums, 
gum arable and other acacia gumB, gum tragacanth 
and similar gums, some well known and much used 
As atio gums etc and Part II runs to eleven chapters 
dealing with practical aspects of resin, e g properties 
and uses of resins, copals rosin and oolophong, kauri 
ream lac ream and shellac, natural lacquers, medi 
ornal reams etc The economic aspect has been more 
emphasised in this book and the botany of the gum and 
res n bearing plants 

Recent information are looking for the chemistry 
of gums and resins 

The book is illustrated, and references to the old 
literature are adequate This can well be passed for an 
j^piontativ* treatise. fi C, 
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Streaml ne Flow—By H F P Purday Constable & 
Co Ltd 10 Orange Streot London, W C 2 Cloth 
22x14 cm pp vin-f-186, and dust proof oover, 
1949, Prico 18 Sh 

A vast literature has accumulated on the subject 
of turbulent and non turbulent flow and another publi 
cation on tho subject would therefore give the impres 
sion that it would be more or less similar to others 
A detailed perusal of this text however reveals the fact 
that it is different from most of the previously published 
books on the subject in that it bridges the apparently 
wide gap between the elementary and advanced work 
in this field and presents in a compact form the three 
closely related parts of physios vtz non tuibu?ent fit w, 
flow of heat by conduction and heat transier between 
solids and fluids in states of non turbulent flow The 
mathematical developments of the theory are presented 
by the use of gamma and conjugate functions, solutions 
of differential equations in senes, relaxation methods, 
and elliptic integrals The engineering applications 
of streamline flow are described and useful analogies 
such as torsion of prisms, deflection of membranes, 
and vibration of strings presented to give an idea of the 
potentialities of mathematical physics The text is 
mainly free from misprints and errors The reviewer 
however found that pages 66 to 72 and 89 to 96 were 
duplicated, while pages 73 to 88 were musing 

To a student and research worker grounded in the 
elements of calculus this text will prove to be of good 
use for studying the various aspects of non turbulent 
flow 
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May, 1950 

Water in the Physiology of Plant*— By A S Crafts 
H B Currier and 0 R Stocking Publishers 
Waltham Maas the Chronica Botanica Co 
Calcutta MacMillan & Co Ltd 240 pages and 
50 illustrations Prioe $ 6 00 


It is needless to emphasise the importance of the 
subject matter of this book because water is not only 
indispensable for plants but a favourable water balance 
in essential to their growth and development In this 
context therefore the book is welcome as it explains 
the role water plays in the physiology of plants 

This book was probably written during or immedia 
tely after the last war but an attempt has been made 
in the preface to make it up to date by the inclusion 
there of a summary of the more important contributions 
that appeared later Tho discussion states with a c< ns 
deration of tho physical nature of water tho properties 
of solutions Osmosis osmotic presence and merha 
nism of osmosis have been discussed in chaj tors fo ir 
and five and intercellular distribution of water osmotic 
quantities of cells and cell water relations in the succcs 
sive three chapters Last two chapters have been devo 
tod to uptake and movement and loss and retention 
of water Each chapter is again summarised separately 
The book is therefore self contained within the pen 
meter of its title 

The present volume however is intendi d primar ly 
to be a reference book As such it hod to be reasonably 
complete and the authors had little freedom in the choice 
of maten&l Still it must be said to their credit that the 
basis and the principles of tho subject have not been 
lost sight of m the midst of deta Is With bnef but 
critical exposition of different aspects of the subject and 
with an extensive bibliography tho book is amaz ngly 
rich containing much more material than its volume 
would indicate 

The book is well bound and neatly printed 
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Advanced Chemical Calculation— By Sylvanus J 
Smith M A Macmillan and Company Limited 
London 1950 pp vm+454 Price 17/ 8h net 

The present treatise is a valuable addition to the 
series of books published on this subject It deals 
with suoh varied subjects as Equivalent and atomic 
weight Molecular theory mcliding kmetio theory 
of gases Vapour pressures of liquid mixtures and solu 
tions Solubilities partition law and congruent melting 
points Law of mass action including chemical kinetics 
Abnormalities in gases and m solutions Thermoche 
mistry Volumetric analysis 8 mple calculations in 
organic chemistry Maximum work of physioal change 
from thenqpdynamical* standpoint Application of 
|he second law of thermodynamics to solution Some 


m 

important thermodynamical equations Concentration 
cells including the use of Gibbs-Helmholts equation, 
Standard electrode potential including electrodeposi 
tion of metals and hydrogen overvoltage Third law 
of thermodynamics The book is well planned as is 
evident from the arrangement of chapters as also from 
the development of tho subject in each chapter Thoo 
retical treatment of the principles involved in the cal 
culation of problems as also the inclusion of numerous 
suggestive questions at tho end of each chapter 
are important features of tho book Inclusion of one 
chapter or two on gravimetno analysis would have ad 
dod to the usefubu ss of the book The term advanced* 
in the title of tho book does not appear to be quite 
appropriate as the major portion of tho book deals with 
rather simple chon ical calculations and even the ad 
vanned problems dealt with are only up to the Honours 
Degree standard The author himself seems to be 
conscious of the fact (preface page v) and defines the 
objective of the present volume as to furnish practice 
in numerical problems up to and including questions 
of Honours Degree standard On the whole the publi 
cation of the advanced chemical calculations is wel 
come and it will fulfil its objective The book can be 
recommended to tho students preparing for the 
Honours Degree Examination in chemistry 
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Insight and Outlook—By Arthur K lestler MacMillan 

& Co Ltd London 1949 Price 25/ Sh net 

Whatever views may be held by different reviewers 
about tho concepts prewnted in the book there will 
be no disagreement we are sure about the splendidly 
lucid style of the author The book b extremely 
pleasant to read an i one hardly realises that ho has 
covered so many pages when he first stops reading 

The author has introduced some new concepts 
the most original of which is the concept >f bisoeiation 
With the help of those concepts he has attempted to 
formulate a general theory which will oxplam such 
diverse matters as the comic and the tragic the dis¬ 
covery of scientific laws and the appreciation and crea¬ 
tion of art 

His plan is a hold one and he has certainly given 
us a new point of view While freely admitting that 
the ooncept of bisoeiation is a fruitful one further resear 
ches would he needed to establish it definitely \N e 
shall eagerly await the appearance of the second volume 
m which the author proposes to present a synthesis 
of the many ideas and currents of thought expounded 
in the present volume 
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Tl» DuflepiaMt of Education in the Twentieth 

CWtury— By Adolph E Meyer, Ph D Pro* 
tioe Haft, Ino, 70, Fifth Avenue, New York il, 
N T, USA Cloth 5|'XS|* pp xvii+609, 1040, 
Price $640 

The book under review which is one of the Prentice 
Ball Eduoation Senes oomes from the pen of a Professor 
of Education, New York University It contains a 
Compact and lueid account of the development of edu¬ 
cation in Europe and United States in this century 
with special emphasis on the philosophies of Amencan 
system The author has brought to light how the 
findings of naturalism, expcnmentalisro psychology 
and psychoanalysis, sociology anthropology and general 
advances in seience have rendered educational activity 
far greater than witnessed in any previous era 
Side by side he also reveals the fact that inspite of the 
general growth and progressive transformation, educa¬ 
tion today, with a few salient exceptions remains the 
servant of an old and obsolescent order purblind to 
some of the most fundamental facts of society, economics 
and politics 

The subject matter is essentially divided into three 
themes The first deals with the aspect of modernising 
education Herein the work of the 18th oentury edu 
eationists like Rousseau (1712 1778) of Franee Base 
dow (1724 1790), Pestalozzi (1746 1827), Herbart (1776 
1841) A Froebel (1782 1862) of Germany and Parker 
(1837 1902) of the United States is considered and their 
impact on twentieth century education recorded The 


author aim surveys the Work of John Dwrty, hi* tfcb* 
ties had philosophy and the soops ofedamHd* uftsf hi* 
time. Education outstde the new world is dUSmseed 
with reference to the work of meb pioneers like M#d.s> 
Monte ssori of Italy, Jan Ligthart or Holland, Decroby 
of Belgium, Roger Cousinet of Franee, Berthold Otto 
of the pre-Nazi school of Germany, Femfcre of Swit¬ 
zerland, Bertrand Russel of England, Shatsky of 
Russia and Franz Cizek of Vienna 

The development of National Systems of educa¬ 
tion is treated as the seoond theme Program A 
England, France, Germany, Italy, Russia and Gw 
United States is surveyed in a very held and authori¬ 
tative manner oapabte of being grasped by any one 
interested in the subject As the author states in his 
preface the developments in education in Ofaina, Japan, 
India and Australia are omitted from this volume to- 
keep down the length of the text They are however 
proposed to be dealt with in a subsequent volume 
The third and the last theme deals with miscellaneous 
features such as the scientific, psychological and the 
Platoon school movement in education, the problems 
of youth, of educating exceptional children and moderni¬ 
zing oolieges, workers’ and adult education and inter¬ 
national education including the work of Unesoo 

The author has appended an excellent bibliography 
of over 160 items and veritably produced a book 
which forms an authoritative guide to a comparative 
study of general education 
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AGRICULTURAL EDUCATION AND RESEARCH IN INDIA 

111 with the breeding of disease resistant food cash and 


|N a previous article 1 we gave an account of tin 
progress which had been made during the first half ( f 
the century towards the introduction of agricultural 
research educat on and development in this countn 
at the same time the movements for rural ooperation 
rural reconstruction and basic education were also 
described. 

We shall now try to assess the achievements of 
these movon ents and to mdieate the directions along 
which future development should proceed 

Research and Development -Some notable progitss 
had been made through the efforts of the Institutes 
for Agricultural and Animal Husbandry Resenri h 
in some of the provincial Agricultural hxpennn nt 
Stations and also in some under Central Commodity 
Committees 

The opinion has however been expressed that 
'while under gronts-m aid received from the I C A 1< 
a good deal of research work has been carried out 
the improvements effected have not been taken up b\ 
the cultivators t e there has been a lack of coordina 
tion between research development and extension work 
The implication has been that the latter two aie tic 
responsibilities of the provincial agricultural depart 
ments and they have not pulled their weight in the team 
work In our view which shall be discussed later 
a better machinery has to be devised for this purpose 
whioh involves oertam redistribution of subjects now 
placed in the Union, State and Concurrent hats in the 
Indian Constitution 

Taken all in all, the progress achieved so far has 
not been commensurate with the vastness of the prob 
lems involved and with the variety of subjects relating 
to agriculture on whioh government action is necessary 
We nave probably in Institutes under the Ministry of 
Agrioulture and in the Commodity Research Stations 
and Technical Laboratories small sections dealing 

> Seism* and C«W, 16, 407, 1090 


Other crops for Agricultural and Soil Engineering 
Apnculti ral ( hcmiatry for Dairy Industry and Animal 
Husbandry for Fntomology and Plant Quarantine 
but most of them are in their early stages of develop 
ment There should be a large number of regional 
laboratories for plant silence and animal husbandry 
and for their processing and industrial utilization soil 
investigation laboratories buieaus for the classification 
and study of mu roorgamsms and pests so far as they 
affect agricultural and animal husbandry industries 
The Centre should also take an active part m starting 
and hnRnung of provincial agricultural experiment 
stations and m providing machmerj for the coordina 
tion of the work of the central and provincial agencies 
Agru ulturul educ a(ion m the higher stages the training 
of teachers for agricultural high schools in the provinces 
as well as extension work should also be the responsibi 
lity of the (entn 

Financing of Agricultural Research —We have 
collected in the following tabic some data obtained 
from different sources on the relative areas under culti 
vution of the different food and cash crops and the 
amount spent for research processing and marketing 
of these commodities 

Wc find that a disproportionate amount of money 
is spent on rescan h on cash crops wluch form only about 
14% of the area under cultivation while research on 
food grains and pulses and other crops wluch form about 
81% of the area under cultivation are comparatively 
neglected This was probably a result of the British 
rule when the foreign traders and industrialists were 
primarily interested m the raising and technological 
processing of cash crojs This arbitrary division cf 
food and cash crops should be done away with and all 
commodity research stations slould be placed on 
the same footing as in the USA 

Problem of Agricultural Education —From the begin 
mng the education was top heavy There was a need for 
the starting of agricultural colleges for the training, 
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at least of reornits to Government agricultural services, 
but the openings were relatively limited and the colleges 

TABLr 

Authohtp Sourer of Income 1 n aunt oj grant Pertmiagt 0/ 
cultivated areas 


ICAR (<«w on certain 

agricultural om 
mnditiOH 

ICAR Ministry of 

Agriculture 
J( AR 

Commodity 

Researt h Inal i Miinstr> of 

tutas for Rice Agriculture 

Potato etc 

Under t entral 

t omm aid} WJ lo or port of 

Comm ttocs coaa lo\ icd 


Re 11 00 lakhs 


Rs U 70 

80 9% 

Rs 2 61 (food grain & pulses) 


not known 


C tton (Re 1H lakhs) 

Lac (Rs 10 ) 

lute (Ha 7 ) 

Huguntuio (Re 11 ) 8 3% 

approximately 

Oilseeds 0% 

Tohai c« an 1 not known 
( oconut 


Cotton law JuteanlSigar nno ( ontral Committees have 
their Twin log cal Rcaeon h Lahoi atones at Makings 
Natokuni Cal uttuaul Konpui respoctitcly 

T1 e data are approximate and taken from I< AR Haul 
book (1948) I A R l Raja rl (1944 4fi) and t amine Comnua 
aion ltcpoit (1944) 

did not attract sufficient number of the sons of 
land owning class » On the other hand there is not 
a largo class of veoman farmers whose sons could hate 
bcnchtt il by education m agricultural colleges and 
particularly in agru ulturul, high schools The latter 
have been utilized for the training of agricultural over 
seers it is cl uhtful whether tho training given was 
sufficiently thor ugh in theory and in farm practical 
work Jho maj rity of th< ton tf cultivators bur 
dene 1 with un c< n m < si h >1 ling-, did nit receive «ny 
primary education much 1cb-> education of a suitable 
kind Rural ecluc ation must be reorganised from the bo 
ttnm upwards from basic primary and agricultural high 
schools to colleges situated in the midst of agricultural 
areas 

Tho possibil tv of introduction of such education 
depends on some measure of rural prosperity which 
will act as an incentive to tho people for further coopera 
tive efforts to impro\ e their economic and soual statute 
The (candhinn ideal of self sufficient village commum 
ties supported by the present type of agricultural in 
dustry and handicrafts will not bo able to meet the re 
quirements of an overpopulated rural communty 
facing competition of industrialized towns The Con 
gress movement of the 19J0 s attracted a largo number 
of idealist worker But since Congress has come to power 
from 1947, the movement appears to have lost much 
of its idealism and driving force 

Rural Indebted mm and its Removal —The high 
agricultural prices preva lmg since the commencement 
of the last war and which is still continuing, have to 
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a certain extent removed one of the peim&nent hand! 
caps to the development of healthy rural communities 
tnz rural indebtedness, based upon low prices of agn 
cultural cdmmodities The pre war exploitation of 
the rural population by the industrial and. commercial 
communities has for the present been reversed, resulting 
in a general riBe in the cost of living This black mailing 
of the town by the country will not be an unmixed 
evil if it leads at least in Homo of the more flourishing 
of the rural areas to the abolition of indebtedness 
amongst the cultivators and to instal in the latter a 
desire to introduce better amenities of life in the villages 
Tho State can help this movement by providing amongst 
other facilities, cheap electric power to tho rural commu 
nitics This will benefit not only agricultural produo 
lion but also help in the introduction of power driven 
rural industries The Famine Commission (1944) 
reported that between 1942 and 194.1, there was a subs 
tantial reduction of rural indebtedness in all the pro 
vinces especially amongst cultivators with large hold 
ings and to a considerable degree amongst those with 
medium holdings On tho other hand it appoars pro 
bable that the small holders os a class have not bene 
fitted materially 

The beginnings of rural prosperity thus initiated 
cannot be maintained unless some scheme for regulation 
of prices of agricultural commodities be adopted which 
will ensure a fair minimum price for the cultivators 
and a fair maximum price for the consumers and 
unclue fluct ations of priecB be prevented For reasons 
state 1 in their Report the Famine Commission recom 
mended that the simplest remedy would be to mam 
tain the pnceB of tho two principal cereals rice and 
wheat withm predetermined limits even if it should be 
found that the prices of the other commr dities cannot 
bo regulated 

Rural Rehabilitation —Future development of rural 
areas will dejiend on two sets of factors viz (t) tho faci 
htios which the Government can provide and («) how 
the people can organize themselves so as to obtain the 
maximum benefit for themselves out of the facilities 
so offered 

(t) The Government can promulgate laws regard¬ 
ing the size of holdings and their assessment, minimum 
prices for agricultural commodities can supply rural 
areas with cheap electricity irrigation facilities suitable 
education and health services provide the rural commu 
nities with improved disease resistant seeds manure 
and fertilizers make pro vis on for large scale supply 
of credit and of technical assistance and supervision 

(tt) Government assistance can only be effective 
when the community is organized for cooperative 
efforts in all spheres of their Jives If they can develop 
an enlightened cooperative spirit, in whioh their rational 
self interest will be safeguarded, and know how to de 
mand and utilize Government assistance, then only 
will prosperous self governing rural communities deve¬ 
lop 

After discussing the respective merits of'Collective 
farming, Joint farming and Cooperative farming*, 
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the Famine Commies on came to the conclusion that 
the future development of agnoulture m the case of 
email and medium farmers depend m considerable 
measure on the organization of these clauses into multi 
purpose village cooperative societies They make 
recommendations as to how these societies should he 
federated into unions and «vhat procod uro should bo 
adopted for their effective working Large landholders 
are to be enoouraged to organize themselves into agri 
cultural associations ond the farm workers also bo 
enoouraged to organize themselves 

In the concluding chapter of their Report they 
remark 

that the food problems with which we have been primar Ij 
concerned merges into broad pn hlems f agricultural an I 
economic de\ elopments and these in t irn are linked up will 
fundamental social questions Poverty an 1 hunger havo lieon 
too often accepted as part of the nature of things and mu li 
of the countryg de may almost bo tU*» i died as a rural s i n 
where hopelessness engendem 1 by slum con litions prevail Su h 
an attitudo of mind on tho part either of rulers or of ruled is n 
compatible with progress Without vision and faith m the 
future little can be achieved 

This brings us to the consideration of proposals whu h 
the University C mmiss on has made for providing an 
educational programme suited to bring into being tho 
n iw state of rural society As an illustration of how 
such things have boon done in other countrios they 
describe m detail the part played by the land grant 
colleges of the USA with their assoi mted Agricultural 
Exper ment Stations and Extension Services all run 
on a cooperative basis between the Agricultural Depart 
ment of the Bedoral and State Governments I ho 
Commission s recommendations on agricultural eduen 
tion and rural universities are very much influenced 
by the U S A examples 

We do not believe that the Indian problem can 
lie solved by an unintelligent imitation of U 8 A prac 
tices The USA is a comparatively thinly populated 
country which has made it possible to havo large 
farms the shortage of labour has encouraged met ham 
zation of farm work During recent years horse drawn 
agricultural machines have been replaced by power 
driven tractors and other appliances Such large si ale 
farming has led to certain undesirable agricultural 
practices under wbioh the soil has m many regions de 
ten rated badly Efforts are now being made to 
stop this soil deterioration While tho yield per capita 
of agneu tuyal worker is very high tho yield per acre 
» moderate compared to what is obtained in man\ 
of the western European countries In this country 
pnmarily of small holdings and superfluity of manual 
compared to available mechanical power the problem 
requires a different approach Nevertheless due to the 
similarity m political structure in the two countries 
vt 2 , Federal union of States enjoying a great deal of 
autonomy the machinery evolved m the U 8 A for 
coordinating the activities of the Federal and State 
Departments of Agriculture are worth studying and 
adoption, with necessary modifications, in our country 


Wo shall devote the rest of tho review in discussing 
A American agricultural administration and cdu 
cation programme 

B Reform in Indian agru ultural education and 
administration and 

C Rural Secondary and University Education 
m India 

A American Agricultural Administration —It is 
interesting to note that during 18112 whin under tho 
Moml Act grants of fi dcral lands were made to the dif 
feront States and Territories of the USA for the 
endowment support and maintenance of at least one 
college in each State which were enjoined to teach 
amongst other things such brum lu s of learning as are 
related to agriculture and to mechunual arts in order 
to promote liberal and practical education of tho indus¬ 
trial classes in the several pursuits and professions of 
life the Congress in the same year established the De 
partment of Agriculture with the directive that the 
general designs and duties of the Department shall 
be to acquire and to diffuse among the people of tho 
United States useful information on subjects connected 
in the agr c lit ire in the most general and comprchen 
sive sense of the word Further the (ommissioner 
for A'tr culture was directed to ac pure information 
which can bo obtained bv means of books and c or 
respondence and bv practical and scientific exptn 
monts by the colletti >n of statistics and by other 
appropriate means within his power 

ThuB the e two agencies started in the same year 
h ave revolutionized the elevcl ipment of agriculture 
in the USA 

The. USA Department of Agriculture consists 
of (a) eight largo operating or program units which are 
named 

(») Offices including 1 xtension Fc rest and Soil 
Conservation offices 

(it) Administrations including Farm credit 
Farmers l nwm Production and Marketing Rural 
Electrification and Agricultural Research and 
(ft) m addition there are c ight htuft and Service 
Offices at departmental level 1 liesc arc 
Budget and bmanci 
Foreign Agricultural Relation 
Information 
Iibrary 
Personnel 

Plant and Operation 
Solicitor 

The Bureau of Agricultural Economics 

Of these the functions of the * xtension Service 
and of the Agricultural Administration arc of most m 
terest to us for our present discussion 

The latter consists of six large Bureaus nz 
(1) Agricultural and Industrial Chemistry which 
deals with chemical phy sical and engineering researoh 
into the properties of farm commodities and the method 
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of utilizing such commodities The bulk of the research¬ 
es in this Bureau are oonducted in four Regional 
Research 1 laboratories, whose efforts are directed to 
diseoTenng ways of utilizing specific agricultural com¬ 
modities for food, feed and non food industrial pur¬ 
poses, especially of farm commodities in which there are 
regular or seasonal surplus 

(2) Animal Husbandry and Production —deals 
with applied and fundamental research relating to 
the breeding, feeding and management of farm stock, 
except dairy cattle, poultry and fur bearing animals 
and the technology of animal products There are four 
regional laboratories 

(3) Bureau of Dairy Industry 

(4) Entomology and Plant Quarantine 

(5) Human Nutrition and Home Economies — 
deals with (a) Basic human needs for food, clothing, 
housing and other goods and services and (ft) Relative 
utility and economy of goods available for basic human 
needs 

(0) Plant Industry, Soil and Agricultural Engine¬ 
ering —devoted to («) Improvement of crop plant 
production, by reducing the hazards of crop production 
and improvement of yield and quality of i rops There 
are three regional laboratories for basic research 

(ft) Soil Science deals with classification and 1 m 
provement of soil, management of soil m humid and 
dry land regions, and under irrigation Study of basic 
soil plant relationship and research on the preparation, 
technology, and use of fertilizers etc There are two 
regional research laboratories devoted to basic research 

(c) Agricultural Engineering devoted to engineer 
ing problem of primary processing of farm products, 
use of electricity, use of fartn buildings and equip 
ments and operation of farm machinery 

Office of Experiment Stations—Hu function is to 
direct as well to coordinate the researches carried out in 
the Federal Experiment Stations Its other function 
is to advise the State Experiment Stations, located 
m ‘land grant’ colleges, and to coordinate their work 
with those of the Federal Laboratories 

It is stated that these Experiment Stations have 
been tremendously important to the development of 
scientific farming of the Nation The new and improv 
ed commodities and farming methods developed by these 
stations are outstanding examples of the great values 
which accrue to a Nation through scientific research. 
The importance of the stations can be scarcely over 
emphasized 

Agricultural • Experiment Stations —The stations 
grew out of the ‘land grant’ colleges We have referred 
to the latter in the introduction to this section, and 
shall deal with them in detail later 

Between 1862 and 1887 the Federal Government 
acted to extend agricultural experiment stations to all 
States and Territories with 'land grant’ agricultural 
colleges, 14 States bad independently established 
such stations. Besides a main station there are braneh 
stations and field laboratories in different parts of the 


States, to suit differences in soil, climate and diversi¬ 
fication of agriculture 

Federal Grants for State Experiment Station*— 
The Hatch Act of 1887 appropriated $16,000/- annually 
to each State for the experiment stations The grant 
was increased progressively till in 1928, the authori¬ 
zation reached a total of $ 90,000/- per station per year 
The States have contributed 2 to 3 dollars for each 
dollar of Federal grant During 1947, the grant from 
Federal funds to the Experiment Stations was approxi¬ 
mately $ 6 2 million, out of which about $ 3 1 million 
was utilized for background research, $ 2 96 million 
for applied research and only 0 15 million for deve 
lopment work 

The research programmes of the State Experiment 
Stations include Industrial Utilization, Agricultural 
Engineering, Animal and Dairy Industries, Entomology 
and Zoology, Forestry, Home Economic*, Plant 
Science Sod Science and Watershed Protection and 
Conservation 

The Hatch Act also laid down specific authonza 
tion for scientific research at Federal Stations, the direc 
tives were mostly for applied and developmental charac¬ 
ter Later the Bankhead JoneB Act of 1936 directed 
the Secretary for Agriculture ‘to conduct research in¬ 
to laws and principles underlying basic problems of 
agriculture m its broadest aspects’ and also ‘authorized 
and directed (the Secretary) to encourage the same 
type of research in Agricultural Research Stations” 
l e , basic research was introduced in the latter 

The role of the Federal Department in the admi 
mstration of grants for financing the State Experiment 
Research Stations was also laid down in the Hatch 
Act of 1887, which directed the Secretary ‘to indicate 
from time to time such lines of enquiry which shall 
appear to him most important and in general to fur¬ 
nish such advice and assistance as will best promote 
the purpose of this Act’ In later Acts the Soi retary 
was directed to coordinate ‘the work of the Department 
of Agriculture with that of the State Agricultural 
Colleges and Experiment Stations” 

In principle, it appears that there is nothing to 
differentiate the type of agricultural research under¬ 
taken by the Federal and State Departments of Agri¬ 
culture The cooperative participation of the Federal 
Department of Agriculture is limited to problems which 
are common to two or more Stat's or are of regional 
nature, 

Commodity Committees —In the Federal Depart 
ment of Agriculture, there are a large number of Com¬ 
mittees, of inter-departmental and of inter bureau 
character, which have been created to serve in an 
advisory polioy making role to the Secretary cf Agri¬ 
culture Amongst these we select the twenty inter- 
bureau Committees, whose combined assignments 
encompass the entire commodity responsibility of the 
Department The Committees were established to 
bring together in one group, individuals from all research 
units with interests in one particular commodity Each 
Committee is concerned with recording the primary 
problems related to their commodity areas ana reoom- 
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mending research programmes needed for their solution 
Through this method research programmes for cotton 
grain, noe etc are developed which cut across bureau 
lines and represent an integrated research programme 
Some of the commodities are 


Poultry Cotton Grain Citrus fruits leanut 

Dairy Fla* Rice Deciduous Treenut 

Wool fruits 


Livestock Tobacoo Potato Dry Bean 

Vttad Sugar Vegetable end 1 rtmaportutmn 


Here there is no separation aB m India into cash 
and other commodities of which the former are under 
semi autonomous All India Central Committees 

Land grant Colleges —these wore started as stated 
earlier under the Morril Act 1862 with federal land 
grants There are now 70 of such Colleges and Uni 
varsities Each State has at least one and in 18 States 
there are two In about half the States they arc 
the State Universities all but two have Agricultural 
Colleges From 1887 Federal grants were given to 
land grant Colleges to launch Agricultural Fxpenment 
Stations Laboratories and experiment fields which 
provided the source materials for the entire land grant 
system of liberal and practical education Class room 
instruction and research stimulated each other 
Throughout the country land grant colleges pushed 
back the walls of intellectual darkness each discovery 
opening new potentialities The experiment was so 
successful that by 1914 the farmer s complaint was not 
that science was too slow or fruitless but the knowledge 
of the laboratories was fully 25 years m advance of 
general farm practioea Hence they demanded that new 
steps be taken to make the results of science availubfo 
to the men on the land 

So tho Federal State Extension s\ stem was launched 
Here wob an unique land grant experiment An 
adult educational system reaching from laboratories 
class room and experiment fields to men and women 
throughout rural America In that half centurv the 
land grant colleges had enlarged and enriched all types 
of and phases of education not only at the college 
level but at the secondary school level as well The 
teachers trained in these institutions in agriculture 
industrial arts home economics basic sciences and 
liberal arts were introducing new courses into high 
schools just as extension agents were carrying mfor 
mation to the farms and homes of the land 

‘The land grant institution now enrol on their 
register approximately as many students as the other 
1200 Colleges and Universities combined— about a 
million students ’ 

The agricultural programme of the land grant college 
ts three fold 

(1 ) the Colleges/* or teaching division 

(2) the Experiment Station or Research Institute, 


(3) The Agricultural Fxtension Service 

So far as one can make out the Expenment Sta¬ 
tion with branch station and laboratories in differ 
ent parts of a State is the main if not the sole agency 
by which agricultural research is conducted in a State 
As a recent report states Research supported by State 
and Federal funds is frequently indistinguishable at 
the experiment station Different facets of a single 
problem maj be supported both by Federal grants and 
State funds The same scientist may direct men paid 
by either fund The results of both are commonly 
utilized 

The Agricultural b xtensinn Service became another 
aspect of Federal and State < ooperation The new know 
ledge about scientific agriculture as developed m the 
Experiment Stations are incorporated with instructions 
given in tho Colleges This Buentihc information which 
is the basis of all progress m agriculture on the farms 
is supplied to the latter by the Extension Service 
which is a cooperation programme of tho b ederal Govern 
mont and States and local communities The persons 
who carry this knowledge and demonstrate it to the far 
mere are called County Agents They are trained m 
he Agricultural Colleges and have a bachelors degree 
m agriculture as minimum qualification They are 
appointed by and work under colleges Teaching of 
agriculture in rural high schools was given a stimulus 
by Act of Congress passed in 1917 Before this act 
was passed less than half the States gave any grant in 
aid to secondary Bchools for the teaching of agriculture 
The new Act appropriated bcdernl mone> for the pre¬ 
paration of teacher training inngricultnre as a coopera¬ 
tive venture with teacher training institutions It 
carried the stipulation that funds appropriated for the 

a ar at ion of teachers shall be matched dollar for 
ir by the States or by local rommumt\ or both 
At present 72 C ollegcs and l niversities are training 
teachers and supervise rs of vocational agriculture 
of this number 08 are land grant colleges 

B Reform m Agricultural Education in India — 
The short account given above gives a picture of the 
key position held m the IT S A bv the land grant 
colleges in carrying on agricultural research in bxpen 
ment Stations incorporating the results in teaching 
of agriculture m training teachers fi r agricultural 
secondary schools and (purity agents for Extensions 
Servioe It is not surprising that the American members 
of the Indian University f ommission should place be 
fore their Indian colleagues the principle of land grant 
colleges as model for agricultural education associated 
with the pn oosed rural universities in India 

Some of the Commission s recommendations on 
agricultural education are 

(») that as far as feasible agricultural education be 
given a rural setting so that it shall include direct 
participation in and experience with agricultural life 
and practices 

(tt) that new agricultural colleges where possible 
be associated with new rural universities so that agn 
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cultural education may be Supported and enriched by 
contact with other fields and common use of personnel 
and equipment 

(m) that a widespread series of experimental 
farms bo developed by the central and provincial 
Governments as resources and adequately trained men 
become available those experiment stations to repre 
sent all major types of soil climate crops and topo 
graph> that as nead\ as possible every basic demon 
tary school every rural secondary and every rural 
university should have its own small experimental 
farm so that the spirit of research and experiment 
shall prevail all rural life and that where practicable 
every experiment station or college where student on 
work or study programmes may provide labour while 
becoming acquainted with experimental and research 
methods 

Regarding existing agricultural colleges the Com 
mission recommend that they be strengthened in equip 
ment and teaching staff and that each one m addi 
tion to a pr< gramme of well proportioned general and 
agricultural education endeavour to find some phase 
of agricultural practice or some related interest like 
agricultural credit or agru ultural cooperatives m winch 
it shall undertake to aihieve mastery Similarly the 
new agricultural colleges should explore some phase of 
agriculture or related interest often particularly related 
to its locality in which it will strive to become an out 
standing authority 

llEFOBW OF In WAN AoRtCl LT1 RAL POLICY 

AgrtcuUure tn the \rip( anehtulx m —Subject matter 
of laws made by (Union) Parliament and the Legisla 
ture of States is defined by Article 249 of the Constitu 
tion There are three lists gi en in the seventh S< hedule 
of the Indian Constitution of which list I contains 
the names c f subjects which the Parliament is alone 
empowered to deal There is another list (11) with 
which the States (prmincial) legislature is alone cm 
powered to deal While there is a third list (111) of 
concurrent subjeits with which the Union (Central) 
and the State legislatures can both dial 

Article 48 provides The State (Inion) shall 
endeavour to organize agriculture and animal husbandry 
on modern scientific lines and shall in particular take 
steps for preserving and improving the breeds and 
prohibiting the slaughter of cows calves and othe f 
milch and draught cattle 

On looking through the three lists m seventh 
Schedule we discovered to our surprise that agriculture, 
which should be the responsibility of both the Union 
and the States does not find a place in List 111 of con 
current subjects On the other hand in State List II 
we find No 14 Agriculture including agricultural edu 
oation and research protection against pests and pre 
ventlon of plant diseases and 

No 15 Preservation protection and improvement 
of stock and prevention of animal diseases, veteri 
nary training and practice 


In the concurrent s lbject List III the only refer 
encc to agriculture and animal husbandry is in No 
29 Prevention of the extension from one State to 
another of infectious or contagious diseases affecting 
men animal or plants 

The above noted ommission should be rectified 
and the sections 14 & 15 of List II should be trans 
forred to List 111 

In implementing the changes suggested in the Cons 
titution the following powers and responsibilities should 
dev love on the Union Government 

(t) For the maintenance of administration 
bureaus and services on the lines existing under the 
U 8 A Department of Agru ulture the different 
functions will be developed out of the existing machi 
nery anti taken up as resources and adequately 
trained personnel become available 

(n) In particular the functions listed under the 
Agricultural Research Administration of the U S A- 
and at present earned out by the All India Institutes 
for Research m Agriculture Animal Husbandry and 
Dairy Industry should be extended by the opening of 
a number of laboratories and experiment stations suited 
to the requirements of different regional areas of the 
country Such work should bo in cooperation with 
State Experiment Stations and deal with problems 
affecting two or more States or of regional nature 

(m) Special regional laboratories for soil science 
and for watershed protection and conservation should 
be started 

(u>) The distinction between cash and other agritul 
tural commodities should be abolished If it is found 
necessary to continue for research and development 
purposes the imposition of cess on these commodities 
the total cess collected should be credited to a i entral 
authority who will be responsible for its utilization 
The Minister of Agriculture will bo advised by suitable 
constituted (ommochty Committees who will bring 
together in one group individuals from all research 
units with interest in one particular commodity These 
committees will bo responsible for recording the j rimary 
problems related to their commodity area and 
research programmes needed for their solution 

Agricultural research and development can be 
earned mainly through the agencies of the States Ex 
periment Stations Plant breeding basic investigations 
on rusts fungi insects etc affecting economic plants 
storage of their products and similar investigations on 
animals and evolving methods for their prevention 
and control can best be undertaken by cooperation 
between Regional States and University laboratories 
specializing in such work 

(v) Similarly the work of technological laboratories 
at present under Central Committees viz on Cotton 
(Bombay) Jute (Calcutta ) Lao (Narakum) and Sugar 
(Kanpur) should not be confined to investigations 
on products of one economic plant or insect only They 
should be converted into large regional laboratories 
equipped for investigations of physical chemical, 
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and engineering problems connected with and for the 
discovery of new uses for economic crops which are 
the speciality of each of the regions So far as possible 
duplication of work in the different regional laborato 
ries should be avoided 

(w) The Union Government should be responsible 
jointly with State Government for the proper cqui| ment 
and maintenance of State Fxpenmcnt Stations State 
Agricultural Colleges for the training of teachers for 
agricultural secondary schools and for Extension w ork 
The ICAR is at present discharging not very satis 
factonly some of these functions further extension 
of its powers on tho lines of the Federal Ofiicc of Fx 
penment Stations of the USA is necessary 

(»u) The responsibilty of the Union Government 
for (te) will in part take the shape of grants to the States 
which will be matched by similar grants by the latter 
and other local agencies The other part of the Union s 
responsibility will bo to provide machinery for super 
vision and coordination 

The problems of agricultural administration of this 
country with its peculiar social and economic structure 
and its traditional agricultural practices are vast and 
complicated We have suggested certain changes of 
Constitution and administrative reorganization and ex 
pansions and a now adjustment of the activities of tho 
Union and State departments of agriculture with a 
view to securing expansion bettor rationalization and 
coordination of the r lespeetive functions These 
proposals require to be supplemented by detailed studii s 
one of the most important and complicated of which is 
the machinery for Extension service which m vh» 
of the small holdings and present illiteracy of tho eulti 
vators must go much further in directions not considered 
necessary m the USA In most of tho Central and 
State agricultural departments there has been mam 
failures in the Work of extension 

It is over 20 years that an Agricultural Commission 
was appointed to examine on the slate of agriculture 
and rural economy of the country The Famine Com 
mission of 1044 has done valuable work in this direction 
Probably the appointment of a Committee to report 
on the overhauling of the machinery of agricultural 
administration (both on Union and State levels) on 
the lines discussed above may be desirable 

C Rural, Secondary and University Education— 
In B’ we qudte 1 some of the important recom 
mendations of the University Commission on Agri 
cultural Education (Chap VII) They were based upon 
an adaptation of the structure of land grant colleges 
to our local conditions We are told that these land 
grant’ colleges provide 3000 occupations including such 
as are suitable to students from agricultural vocational 
schools who desire to specialize in different aspects 
of agriculture The Commission recommended that 
the new agricultural colleges where possible, should 
be associated with new rural universities, so that agn 
cultural education may be supported and ennshed by 


contact with other fields and by common use ot person 
nel and equipment In Chapter (VIII) on Rural Um 
veraity we did not distover any coherent Bcheme of 
rural collegiate education eomlated with agricultural 
education and extension work It appeurs to is that 
Chapters VII & VIII were written b\ different members 
of the Commission und no attempt was made subsc 
qucntly to fuse them into u coherent system This 
lias to some nay detracted from tlit usefulness of the 
Report 

The whole of rural education is divided by the 
Commission into 

8 years of basic education 
3 or 4 years of post basic or secondary education 
3 years for college and 

2 years for post graduate university work for 
master s degree 

The expression college in this ronnection refers 
to not only to cduration leading to an academic degree 
but to any education beyond the secondary school 
whatever may be its form 
Adult education through People a College — 

The Commission views the possibility that a largo 
proportion of Indian rural boys ami girls may not at 
tend formal school beyond the seven or oight yews 
ot basic educ at ion The ( ommission suggest that for 
such people some form of adult education may be arr 
migecl similar to that provided bv the Peoplo s College 
of the Scandinavian countries especially of Denmark 

People R ( ollege of Denmark are residence insti 
tutions for adult young people lucfly fre m rural 
life They are not vocational but cultural in their 
purpose All of them and of the Agmultural Schools 
are private institutions usually owned bv principals 
but sometimes by an association A People s ( ollege. 
applying for public funds must be first recognized by 
Government 

While the Government allows a certain proportion 
oi students under eighteen the Peoples (ollege are 
conducted on tho assumption that it will be well to have 
a break in schooling between the 14th and the 18th 
year or longer Many Dunes hold that during this 
period between adolescence and maturity a oung people 
want to grapple with practical affairs to become self 
sufficient and Btlf reliant It is felt that students should 
first learn tho manual labour of their future occupation 
and should not attend Pc ople s College unless and un 
til they have h strong desire for education There is 
no space here to evaluate the results of the People s 
( ollege movement Their alumni have taken leading 
role in tho cultural achievements of the country in 
initiating social legislations and in helping the economic 
development of the country The ( ommission does 
not however indicate bow the proposed rural univer 
si ties will help in the starting of any adult education 
movement in this country on the lines of tho People s 
College 

Baste Education —To see rural higher education 
in good perspective it is considered necessary to have 
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some idea of the elementary and secondary education 
out of which it should emerge The Commission 
consider that the programme of Basic National Edu 
oation for grades one to five, may be considered as a 
representative statement of what basic education for 
rural areas should be This programme is m practioe 
in several parts of India, and appears in mam to be 
justifying the expectations of those who gave it form 
A possible criticism of actual practice is, over emphasis 
on one process of producing fabric and cloth ‘In 
somo ways it seems desirable that a more distributed 
interest and attention to varied processes of rural life 
would be desirable’ There is no attempt to indicate 
how the agricultural activities can be made to provide 
such interests 

As post basic secondary school programme has 
been less carefully worked out and while that of higher 
education has not been clearly formulated, the Commis 
sion proceed to consider them in detail 

Rural Secondary Schools —A successful development 
of secondary rural education should presume decentra 
lized well balanced progressive industrialization In 
fact a considerable part of the vocational training of 
post basic school should be to prepare boys and girls, 
no longer needed for agriculture, for other callings 
The industrial development of India is being handicap 
ped by the lack of workers who are skilled in hand and 
eye, to fill positions not requiring full professional 
training As rural industries develop the rural secon 
dary schools should go far to meet that need Again 
we miss here any references to special types of agncul 
tural vocational schools necessary to provide 

(i) Training to sons of yeomen farmers, to fit them 
to become better cultivators of land , 

(*>) Training for village guides who will pass on to 
the cultivators all the information about improved 
agricultural technique in State and agricultural 
college experiment stations and 

(»«) To provide overseers for such stations 
Amongst the number of types of rural secondary 
schools which will emerge as the general principle of 
basio education find expression m practice the Commi 
ssion selects one type for detailed consideration Such 
a school should unless there are good reasons to the 
contrary, be residence school with pupils living in hos 
tels or if feasible, in such houses as would be suitable 
for good village life On the other hand it is important 
that Bihool experience shall not divorce him from his 
village associations so that he cannot return to work 
in the world from which he came 

The secondary school village would as a rule serve 
a group of villages and should be conveniently situated 
with reference to them It will cater for 160 to 200 
students, and will require 30 to 60 acres of land, of 
which 10 acres should be used for school house, hostels, 
homes for teachers, play grounds, workshops and 
industrial sites The rest should be for agriculture, 
forest and pasture All this is very desirable, only 
the cost of starting and running such schools in large 
numbers appears to be prohibitive Certain sugges 
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tions are given for reducing the cost of construction 
eg, by making the pupils and teachers take part in 
building the sohool village, with the help of a person 
trained in village and school planning Further the 
life of the sohool should follow the course of life of a 
good village, except that about half the working time 
should be given to study, and about half to practical 
work There are some kmd of work with which nearly 
every pupil should become familiar, snch as child care, 
oooking, and keeping of home for girls, and agriculture 
and the use of household tools for boys and girls The 
school should raise most of its food and Bhould teach boyB 
and girls how to moke the land yield as much os possible 
The practical work should include farming, building, 
carpentry, housekeeping, weaving, street clearing, and 
other useful village work It should also include one 
or more modern industries, manufacturing goods for 
sale 

Rather than work and study for a part of each 
day, it probably will be well to divide the students into 
two shifts, each shift studying and working on alternate 
days or more probably alternate weeks or fortnights 
For many of the pupils the secondary school period 
would complete the schooling and their special training 
Others would find it desirable to go to more advanced 
rural schools or colleges 

A syllabus is given of the more formal type of edu 
cation to be given m those schools, both for the imparting 
of information and what is more important the deve 
lopmont of attitudes of mind and spirit 

Other topics like self support in Basic Education 
and Division of Labour in Basic Secondary Schools 
are discussed in the Report, into which we cannot enter 
for want of space A very attractive picture of rural 
secondary school is presented m the Report, it will 
require to be tried in specially selected rural areas, 
as pilot scheme, for tests, 

(») regarding the cost involved, 

(»i) on the development of cooperative building 
and other practical activities amongst the teachers 
and rupils and 

(w) on the feasibility of combining the formal 
and practical portion of the training as mapned 
out with the capacity of the pupils to assimilate 
the training within 3 or 4 years of post basio edu 
cation 

Rural Colleges and Universities —As a general type 
of arrangement it is suggested in the Report that a 
rural university should include a ring of small resident 
undergraduate colleges, with specialized and university 
(post graduate) facilities in the centre The number of 
undergraduate students in each college should be 
about 300 and tho maximum overall enrolment for 
colleges and university combined about 2600 This 
arrangement will combine the advantages of small resi 
dent undergraduate colleges where there are close tela- 
tions between teachers and students with the advantage 
of fullv developed university whioh offer a wide range of 
specialized and advanced educational opportunity to 
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advanced students or to other students with specialized 
interest 

The aim of each college would bi to equip its 
students with general educational foundation and to 
encourage the development of individual aptitudes 
and interests as they appear A great deal of flexi 
bilitv and adaptability m the courses to be offered to 
the students is recommended While there should 
be many elements common for all students the <um 
cula should be made to fit the needs of individuals and 
not to make the students to conform to an arbitrary 
curriculum bach student should be given the oppor 
tumty, without sacrificing the general tore of education 
to begin specialization at whatever time he is ready for 
it even at the risk that he might later change his hi Id 
of occupational interest Some students have clearly 
defined occupational interests at an early ugc 

The other important recommendation is that in 
rural colleges as m rural secondary schools genei il 
studies should be united w ith practu al c ourst s so th U 
those who attend college should become cultured c dm a 
ted me n and women and also persona trained and skillc d 
in some field or prepared for further advunced tin in mg 
Probably the greater part of rural college students w ill 
not have further schooling except for refresher tonnes 
and so their college courses should include occupationd 
preparation Also as with rural secondary studints 
rural college students may spend about half their 
time at studies and half at practical work The working 
and study period should bo longer than in secondary 
schools, the interval between work und study being 
perhaps 5 or 10 weeks each This programme of work 
and study has been clcvclope I in some places in Euiope 
and America, through more than 15 years and has bee n 
successful in America a steadily me rcasmg numbe r of 
universities technical institutes and similar institutions 
now use it 

‘There is a tendency in University circle which 
look upon alternating work and study and also upon 
‘practical courses especially those calling for n annul 
craftsmenship as suited to inferior minds while profess 
lonal courses are for intellectuals This siparatmn 
of skill of hand from skill of mind has greatly retarded 
the mastery of the physical world and has been the 
major cause of poverty, especially in India Practical 
skill should be looked upon as equal in dignity and w orth 
to purely intellectual skill like scholarship it 
should be recognized with ascending grades of achu v< 
ment and opportunity, so that the man who develops 
high ability with hand and oye may have an open 
road to advancement equal to that of the purely intcl 
leotual worker’ Examples cited in the Report to 


support this view arc the great contributors to astrono¬ 
my who have based their work on mechanical skdl 
Charles F Kettering the famous General Motors 
Manager und Henry hord in their earlier years worked 
out ideas with their own hand as mechanics 

Ways mul 1 Iinnx —\s to ways and means of get 
ting thi rural education programme under woy the 
Commission remarks The criticism would be made 
that while the piogrammc outlined would be a desirable 
one India dins not have the resources to put it into 
effect Most of the provinces arc already committed 
to the principles of hiisu education huch of them 
might well establish u nunibir of r sidenl secondary 
school villages and they might cooperate in establishing 
one or more runl universities Similarly the Central 
Government might well establish several resident so 
condary school villages ind a rural university Tho 
growth of the new system will depend largely on tho 
supply of suitable teaihcrs I he ( entral Government 
or tho Provinces might establish ono or more training 
schools for teachers of this programme 

‘Ihe Gandhi Memorial Tiust might well establish 
several secondary school villages over India and ono 
rural university staffing them with poiHonH trained in 
existing training centus and with ethers who aie sin 
cerelv comnntti d to tl e principles of basic education 
It will be no disadvantage for tho programme to have 
v aried indepeiul< lit laginnings Tho new type of secon 
dary schools and linivcisitics should be vigorously 
develoj cd as essential c It mint it the educational ex 
pansion on which the future of India depends ’ 

We bring our survey of ‘Agmultural Fducntion 
and Research in India ’ to a dose with tho above ex 
tract The projmsals for rejuvenation of ruiul cduca 
tion and tho starting of rural umversil ies are too com 
plextobe described adequatelv in a few ] unigraphs or 
can be assessed at the tail end of our present review 
If occasions aiise we hope to return to it ugnin 
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IS COMMUNAL CONFLICT OR WAR INSTINCTIVE ? 

K C MUKHEBJI 

DHPAftTMENT OX PSYCHOLOGY, CALCUTTA UNIVERSITY 


INSTINCT refers essentially to a conative impulse 
* which man inherits for the satisfaction of his 
most fundamental needs of life bo instinct is in the 
individual s psychologic al make up Aggressiveness is 
regarded by MeDougall to be an unit of this make up 
But killing is not the only manifestation of human 
aggression Litigation in the defence of one s own 
interest and political campaign not leading actually to 
any war also come of the aggressive impulse Even 
intellectual endeavour to understand and master the 
environment is considered sublimated manifestation 
of the aggressive impulse So the more fact that man 
has aggressive impulses does not necessarily imply 
that war is inevitable and unavoidable Thus war is not 
a co existent factor of aggression In fact war may 
come out of some specific conditions which it is not pos 
Bible for one to establish from the study of the indivi 
duals psychological makeup The American history 
shows generally a peaceful state of human affairs— 
quite different from the state of mind which the peoplo 
of Europe present These people deriving from the 
same stock behave differently in different countries not 
because of any changed psychological structure, but 
because of tho different socio-political conditions under 
winch they live So the basic human factors remain 
almost constant while the sociological factors arc the 
variables But Freud finds in this basic human nature 
the unavoidable element of war According to him 
war is the unavoidable manifestation of man s innate 
destructiveness lie believes that destruction for its 
own sake is one of the strongest human motive forces 
In international wars this self destructive tendency 
of the jieople is indeed deflected to an outward object 
So according to Kreud the innate destructiveness of 
man causes war and war is unavoidable Men must 
hate and destroy something Only if they have a common 
external object of hate can they be Baved from each 
other s destructiveness Leaders understand this ms 
tinctivcly , and m order to a\ ert revolution they inati 
tute war 

This is not the place to discuss Freud’s problematic 
death instinct theory But even if it is true that man 
is innately destructive and that war is the mam fee ta 
tion of destructiveness it does not necessarily follow 
that man will always have to conduct wars We ob 
serve that Freud has studied the manifestation of this 
destructiveness nnder different conditions and found 
that this destructiveness might be diverted towards 
external objects 1 But he has not discussed the 
necessary relationship of this destructiveness to 
war bo war as a manifestation of this destruc¬ 
tiveness may occur only under certain social condi¬ 
tions—national or international It is not well known 
whether an innate destructiveness for its own Bake 

1 Why war* (Pans International Institute of Intellectual 
Co operation. League of Nations, 1933), pp 3 9 


goes beyond the limits of self preservation The rela¬ 
tionship of aggressiveness to self preservation is still 
uncertain But £hero is no doubt that a destruc- 
tiveness for its own sake may exist as a secondary pheno¬ 
menon in the form of sadism This sadism is often 
considered as a secondary erotnsation of an originally 
self preservative aggressiveness It seems that in 
morbid development, when a large quantity of inhibited 
hostile impulse* accumulate these may be drained 
by sadistic behaviour which serves merely as a grati 
fication and not foT self preservation So even when 
destructiveness for its own sake causes war or hostile 
oonfhcts it is under special conditions of life that such 
development arises 

So the conditions of war like conflicts may pri 
manly be mental or environmental Though the condi 
tions of the two kinds are not exclusively separate but 
still their relative importance m the determination of 
conflict or war vanes in different cases When the 
emphasis is made on the environmental factor it means 
that the existence of a particular people is threatened 
by particular environment that is to say, when a pe pie 
endeavours to ensure its existence its endeavours con 
flict with the stnvings of other peoples subjected to the 
same environmental forces Thus we find that when 
an environment is brought about by the strivings of 
a people in its struggle for existence— rendering it 
difficult for other peoples to adapt themselves to it, 
then an attempt is made to alter that environment, 
but this attempt is resisted by the people who consider 
that any alteration of the environment will affect its 
own existence As a result communal conflict or war 
follows This is an economic crisis which it is difficult 
to prevent through psychology 

But Freud in a letter to Einstcm holds that ‘con 
flict of interest among mankind i> in the mam usually 
decided by the use of force This is true of the wholo 
animal kingdom from which mankind should not be 
exempted’ 5 It means that war is the usual way of 
setting conflicts between groups This view tends to 
refute those who seek the causes of war in a specific 
emotional disturbances of the masses and refer to it 
as a mass psychosis We observe communal con¬ 
flict often come out of a mass psychosis In this con¬ 
flict the aggressors as individuals remain relatively 
normal, well adapted persons They go about them 
business, take care of their family and so forth But it 
is only when they jom a group, when they become 
members of a mass, they lose certain qualities which 
determine normality anil thereby become instrumental 
in helping to produce a mass delusion, belief in whioh 
is shared by all the other group members their delusion 
is a mass delusion and may not be effective indivi¬ 
dually under the test of reality Individually there 
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may remain a few persons who may have friends among 
the members of the other community whom they hate 
collectively But these few people may be influenced 
by propaganda through newspapers leaflets etc and 
may believe m the wickedness of the members of the 
other community without argumentation Thus they 
become intellectually participant m the mass delusion 
without active cooperation with the mass This mass 
psychosis which operates m the origin of communal 
troubles is distinct from the individual psychosis and 
so we And that a di lusional disorder of the mass mind 
may leave the individual mind still intact 

To understand this mass psychosis wi should try 
to analvse the basic complex of the individuals actively 
participating in the communal massacres So our 
endeavour will certainly be misdirected if wc merely 
embark on an investigation of the various accusations 
brought against the members of one community by the 
others False accusation is tiound to occur m the com 
munal conflicts The diftc rcnccs in habits and ways and 
sayBoflife differences in wealth culture and status can 
not adequately explain the original cause of communal 
bitterness because these differences exist among the 
members of the same community But we find that 
when these differences are irrationally exaggerated and 
used os a weapon in the hands of the politicians when 
false charges and irrational indictments are made by 
the leaders they are u<c opted by the masR mind and 
communal fury follows We shall try to know the 
mental meihanism that allows the false charges and 
calumny to spread like an infectious disease and produ 
ces such a delusion in the mass mind tliat an unrestrict 
ed discharge of destructive aggression follows It 
has boon already pointed out that this aggressive deH 
tructiveness is duo to the delusional disorder of the mass 
mind lhe individuals como under the spell of tins 
delusion when they join the mass This psycho patho 
logic al disturbance of the mass mind is not a mass neu 
rosis it is a mass psychosis for the very essence of a 
neurosis is that it afflicts the individual with inhibitions 
and makes him asocial an outsider to the group bo 
the neurotic individuals cannot form a group A 
psychosis is specifically precipitated by a break of the 
ego with reality A break with reality means that 
the individual withdraws his instinct cathexes from 
the objects of his present world and allows his ego to 
escape from reality bv regressing emotionally to a past 
level of his childhood—the stage of narcissistic self 
love Ho the psychotic ceases loving the object and 
loves only hupgelf object libido becomes transformed 
into narcissistic ego libido The ov or abundance of 
narcissistic self love makes him mcgalomamc and ho 
becomes unconscious of his failure to struggle with 
reality The relative incapacity of the psychotic to 
adapt to reality precipitates all his mental disorder 
by impelling hiB ego to escape through the avenue of 
infantile regression This regression goes so deep that 
the peculiarities of primordial narcissism in which 
hatred governs the environmental relationships deve 
lap m the ego This stage of narcissism is both an 
ontogenetio and phylogenetic phenomenon and it is 
this pathology of hate which lies at the balds of communal 


conflicts in man In this stage of primordial narcissism 
there is no barm r of repression for the pre morbid 
ego of the psychotic in its trend to regression cannot 
afford that expenditure of energy necessary to sustain 
the defence mechanism of repression So the super 
ego of the psychotic is not strong and effective In 
fact the psychotic ego regresses to the infantile stago 
of development where there is no Huper ego—or whe ro 
its governing power is still represented bv the parent 
So Freud has shown that the mental energies from which 
we build the mtra psychic power of our Buper ego 
stem chiefly from the introversion of suppressed aggres¬ 
sive energies specially those which we were forced to 
deflect from our parents The ego allows these intro 
verted aggressions to be made ov er to the super ego 
While submitting to this inner parent the ego perceives 
its aggressions as pangs of conscience) or oh feelings 
of guilt But m the process ol the detenor ition of the 
psychotic ego system the super ego gradually succumbs 
to it Ho the ego loses its orientation toward reality 
us well as the capacity to differentiate between this ox 
temal object reality and inner irrational psychic reality 
1 he psychotic then secs the object world in terms of tho 
irrational imagery of his unconscious But all theim 
ages which populate the world of tho psychotic are 
in essence representative of hut ono figure -that of the 
parent The ego lire iks clown because it cannot solve 
its conflict of ambivaluiu of loving or hating the pa 
rent This latent ambivalence cc nflict with lhe parent 
whuh precipitates ps\ chosts in the individual by a break 
of his ego with reality is split up in the individual through 
participation m the collective ego of the crowd The 
parental power of the unconscious of the individual is 
re extroverted into the leader whom he loves and 
into the people of tho other community w hom he chooses 
as the object of his hatred So the mass leuder 
represents the beloved parent in whom the child needs 
to believe for the sake of his ow n sc c unty By becoming 
a member of the mass and a< c c pting the mass leader as 
the extemul parental representative the individual 
becomes a child for the period So tho mdiv idual inner 

T r ego disappears all his inner responsibility is thus 
the barriers of repression aie lifted and the 
instinct force of primitive hate and destruction unlu 
shed This release of repression ullows tho unc onscious 
materials to enter the conscious ego and the conscious 
ego becomes subjected to drives and wisho of tho inner 
irrational psychic reality So the mchviduals as 
the members of the mass believ e in all false accusations 
especially conveyed by the leader against the members 
of the other community not inspite of but bee ause of 
their irrationality Ho LeBon describes the leader as 
follows * Tho nimbus of the leader is sustained only 
if what he says is unreal incomprehensible and beyond 
discussion The mass can believ e in w hat he say s only 
when his speech appeals merely to beliefs and not to 
approval by argumentation According to 1 eBon 
it is not w hat is real that counts but only the unreal 
matters in tho mass Ho the crowd is incapable of 
distinguishing subjectivity from objectivity bo the 
mass suffers from paranoic delusion and wanders 
along the borderland of the unconscious because it 
is governed by instinctual drives of destruction and wild 
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ness, whioh’ as LeBon holds, ‘slumbers m everyone of 
us The crowd man thinks and acts completely under 
the spell of the primary processes in the unconscious 
instead of responding to the categories of logic ethics 
and aesthetics which govern our conscious mind 
So the regressive conscious mind of the crowd man 
thinks and acts irrationally hor the crowd mind 
this regression is temporary but during this period of 
their temporary regression the members of the mass 
who feel individually powerless overcome their actual 
infantile impotence by submirgmg their individual 
egoes into the collective ego of the group and tare for 
no obstacles m the way of their action impulses 1 he 
restoration of this infantile mass —regression to normal 
cy is at present the problem of the day 

But behind this maHs regression and collective 
discharge of aggressive energies then is the pathological 
group formation I lie crowd mindedness of the people 
is responsible for all communal riots and conflicts So 
lx? Bon expresses the fear that the crowd mindcxlncss 
of modem man will bring about the destruction of civ ill 
zation It is the immaturity of individual egocs that 
make tho individuals a more easv prev to the crowd 
mmcl Phe c goes are immature as a rc suit of their super 
ego weakness An ego is mature if it has developed a 
strong and offertivo super ego as the internalised repre 
sentative of the external parental power This super 
ego ehecks the infantile regression ol the ego by helping 
tho ego to test reality and to act m accordance with this 
testing So tho aim of all measures against < ommunuli 
sm should primarily bo the etfeetive development 
of this soc ml super ego in me n so that the\ are 
equipped for reality testing But there is no mee haruenl 
process for the development of a lasting reliable Rtrong 
super ego in men h xtensn c researches on the ana 
lysis of different afflicted persons should be undertaken 
in India in order to understand and c oinhat their mental 
complexes Fvcn children should not he neglected m 
this work Che redirection of destructive tendencies 
into constructive channels courses in social living and 
imparting knowledge of the psychological facts of life 
should be the educational task so that tho basic prcpa 
ration for the mature development of the super ego 
may begin early m life Tho old svstem of totem 
feasts at regular intervals and of dramatic performances 
which we tall m Bengal Jafras seem to be useful ins 
truments for the introverted making over of tho pent 
up aggressive energies to the super ego In Jalrnu 
the audience lndentihea itself with the tragic hero who 
commits terrible crimes and succunilra to the conse 
quencos of his guilt In watching tho performance of 
the drama tho audience by way of fantasy identi 
fleation with the hero in his crime and m his downfall 
and guilt feeling is enabled to re introvert the aggres 
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aive energies and consequently to augment the strength 
of the super ego At present the aim of the theatre 
is to offer the people what the people like without 
considering what the people need 1 he aim of the games 
should similarly be not merely to test the relative 
strength of the contesting teams but the emotional 
enthusiasm of the people should be utilized on a mental 
plane after the discharge of their aggression so that tho 
minds of the people are oamod from the spirit of compe 
tition to the spirit of cooperation and thov feel united 
m love with one another by participating m songs 
speeches theatrical performances etc It has boon 
pointed out that the communal propaganda becomes 
most effective if it is irrational and aj peals to tho 
un< oiircioub of the mass especially m the cheap locals 
whore chronic alcoholics addicts and psycho pathio 
criminals gather These psychological slums which 
breed hate and destruction need mental sanitation jtlst 
as the unhygienic living quarters need to be weeded 
out of swamps m order to combat malaria or tuber 
culosis In communal fury we have observed that 
man as an infantile individual feels weak so ho floes 
into tho mass and feels so overwhelmingly powerful 
that—whatever he might do—impunity is assured to 
him But when the emotionally regressive individuals 
are not sure of this impunity and the government lends 
its strong support to the minority making it as powerful 
as its opponents the immature individuals may then 
feel less tempted to become crowd minded y o Mahntmd 
ji * move for tho safety of the minority in Noakhah 
( alcutta and Delhi was most psychological and grt atly 
effective The opposition of violence by non violence 
is indeed a phenomenon of the inner conflict of ambi 
valence in man but the phenomenon of unrestricted 
discharge of destructive energies occurs for the lifting 
of the barriers of the super ego which MnhaUnajx as 
a re extrov erted super ego desired to restore m the mass 
mind Ho thiH was a most psychological intuition for 
Mafiatmagt to feel that ‘that which can be exercised 
only among friends is of value only as a spark of non 
violence while the greatest enmity requires an equal 
measure of ahunm* to bo cultivated in several births 
of gem rations m an atmosphere of purity and discipline * 
To establish this intuitive vision of the internalised 
super ego Mahatmdjt possessed and to utilize its truth 
to the benefit of the people a scheme of work on the 
analysis of afflicted persons was ntcessary Distin 
guished psychologists and psychiatrists should be em 
ployed to study the importance of this epoch making 
theory Mahatontyi n disappearance may cause the 
disappearance of this vision unstudied but history will 
reflect on it Science always entails for its success 
a huge waste of money and energy 
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IN a recent paper Ramdas (1040) recommended that 
4 a network of evaporation recording stations he 
set up in India to providing adequate data for use in 
Agriculture and Hydrology He says and besides 
the evaporation records measurements from soil sur 
faces (with soil evaporimeter sots) as well as seasonal 
variations of the depth of water table etc should be 
made (p 174) This suggestion is very welcome to 
ecologists soil scientists and all those who are engaged 
in the study of vegetation m relation to habitat faetors 

Evaporation or more accurately speaking a ratio 
of Preoipitation/Evaporation is One of the major eco 
logical factors governing the dcvcloiment of both 
soil and vegetation 

In humid regions especially in higher latitudes 
where this ratio is high the chief trend of dev elopment 
in the soil is leaching as a result of which woodland 
soils with advancing age become impoverished at the 
surface of soil bases especially calcium Depending 
upon the amount of calcium present in the rock most 
forest soils under natural conditions tend to develop 
a podsohe profile and running parallel to the develop 
ment of the soil there occur corresponding changes in 
the development and succession of vegetation For o\ 
ample immature or new soils in humid countries of 
Europe (e g in the English Lake District) are less base 
deficient and support the growth of ash ash hazel or 
ash hazel elm type of mixed woodland with exacting 
requirements on soil bases (Pun 1949b 1949e) This 
typo is however succeeded in tnne by oak oak bnch 
dr in the south of Fngland by beech holly commumtu s 
which requires lesser amounts of calcium for their 
growth (Pun 1949c) On reassortod soils or thosp de 
rived from rocks poor in calcium eg Bagshot Sands 
the final stage is the conversion to healthv conditions 
where the soils become very acidic on the surface with 
a bleached A horizon and enriched B layer with iron or 
humus pan In such areas roots of trees cannot pene 
trate to great depth m the soil unless hard pan is plij si 
cally broken to enable them to reach the lower layers 

In regions with a low ratio of Precipitation/Eva 
poration the chief trend in the development of the soil 
is evaporation, by which mineral salts from lower layers 
of the soil are continually brought to the surface Home 
of the forest soils in tropical climate of Northern India 
therefore become enriched with bases in the course of 
their development It is on account of high evapora 
tion from the soil that surface layers in most types of 
our forests, even m hills at high altitude are base 
saturated and show a poorly developed profile The 
data of Griffith and Gupta, 1947 Taylor and others 
1930 Hoon,1939f, Pun, 1949, etc , agrees with the argu 
ment developed here It; may be pointed out that 
some high figures for exchangeable calcium obtained 
by Hoop ® surface layers of some soils may bs partly 


due to high amount of Ca present in leaf litter of the 
oxisting vegetation 

An illustration of this type of development in the 
soils and vegetation may he found in the Kulu Hima¬ 
layas where frcshlv laid immature soils rock screes 
or sandy alluvia are colonised bv the thir pine (Pinas 
longtfdut) a non exacting spec ies l his is succeeded 
by Kail (ftwn ejra.hu) and deodar {< <dr us devdara), 
species with higher requirements f< r soil bases which 
become available to the swelling growth at the surface 
layers of the soil through evaj oration and leaf littor 
(Pun I94ftf 1950c) Fire is also considered by forest 
officers to play a notable role in the occurrence of those 
species hut the action of fire in this case is similar to 
that of high evaporation 

At higher altitudes in the main vallevs or in Bide 
valleys in the Kulu Himalavas there is a higher preci 
pitation as a result of which the surface soils tend to 
ho leached of minerals I he development of vegetation 
in this region is similar to that of Europe and proceeds 
from broadleaved species of Cornn* mneuphyUu 
Prana a padu* .1 ugiant rogrn Ic cvlun vidicn etc 
with high lime roqmrem nts to sjruce and silver 
firs whose demands on soil minerals an low (Pun 
lor at) Similar sequence is seen in the Kashmir valley 
(Hoon lor at) and it seems that the development of 
soils and vegetation is related to the ratio of Prcupi 
tation and Evaporation 

In latentic soils under teak in warm tropical 
chmatoofS India the data of Griffith and Gupta (1947) 
shows that a c hange in l*rec lpitation/I v aporntion ratio 
by opening the canopy and increasing evaporation 
from the soil brings about a clc tc norat i n of sc il for this 
species and encourages growth of other species 

The importance of Precipitation Evaporation ratio 
m the development of vegetation and soils is abundantly 
recognised in Europe (see Stump 1947 p 92) and 
this knowledge is applied to scientific ft restry and agn 
culture in most countries In this country however 
on Recount of diverse rlnnntn conditions and lack 
of adequate records of evaporation (and even rainfall 
at some places) the significance of this factor in the 
development of forest vogetati in and soils has not been 
properly appreciated 

My preliminary survey of sal forests in the Dchra 
Dun valley and available data of Griffith and Gupta 
as indicated elsewhere (Pun 1950a d) tend to show that 
the failure in regeneration of Chorea robuMa in places 
which have been over exploited is perhaps related to 
a change in this ratio Under close canopies ot pure 
sal where the soil is bttle exposed to sun there is less 
evaporation Surface soils m such situations are acidio 
and have low amounts of calcium and high amounts 
of nitrates Under these conditions (sco table III on 
pp 22 23 in Griffith and Gupta he at) it is seen that 
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tbe regeneration of Shorea tobiuta a non exacting 
species with only 1 48% of foliar Ca as compared to 
J 6% in most of its associates is present An injudi 
olous opening of canopy would increase evaporation as 
a result of which surfaoe soils become saturated in bases 
and thus allow the growth of only exacting species 
at the expense of sal (Pun 1950a d) 

Changes of a similar nature seem to be working m 
conifer forests of the western Himalayas as well where 
one species or the other fails to regenerate after felling 
operations The author s studies on these lines in coni 
fer forests of the Kuju and Parbatti valleys are in 
progress and the preliminary results which closely 
agree with those of Taylor et ll (1936) already seem to 
show the oausal relationship between precipitation and 
evaporation and growth and regeneration of vanous 
conifer species 

The examples given above seem to show clearly 
that exact data on evaporation arid rainfall over small 
areas in a forest an essential for successful silviculture 
of our important timber species Ramdas s suggestion 
for collecting evaporation data embraces only ogncul 
ture areas but it is highly essential that similar eva¬ 
poration measurement stations be set up in important 
forests of India Provincial Forest Departments mam 
tain records f rainfall at their offices and Rest H< uses 
in the forest and at some places temperature measure 
ments are also taken It would be of immense interest 
to have soil evaj orunotor sets at such places to begin 
with and to extend observatories to other areas in the 
forests later on The cost of provi ling such an appa 
ratus as given by Ramdas (about Rs 500/ / ) is ncgli 
giblo as compared to the value of the data in forest ma 
nagement growth and regeneration The Meteorological 
Department may perhaps advise the I orest Depart 
mont in regard to the extension of their service of soil 
evaporation measurements for mutual benefit since 
observations from agricultural stations alone will per 
haps not give satisfactory results for assessing the enect 
of climate on vegetation 

The ratio of Prccipitation/Evaporation could be 
of widor application in Fcological Soil Survey in rela 
tion to agriculture forestry and land conservation 
Being faced at tho moment with shortage of food wood 
and fuel we should be interested in puttmg all avail 
able land under vegetation and for this purpose it is 
necessary to study potentialities of land and boiI olimate 
vegetation complex on a long term basis The lm 
portance of Precipitation and Evaporation measure 
ments on more accurate lines is thus obvioUB in the 
natural economy of our country 

The first attempt at understanding the chmate 
of India on the basis of Precipitation/Evaporation was 
mode by Raman and Satkopan (1935) who used the 
single value factor the annual rainfall minus the annual 
evaporation for records of 80 different stations m the 
oountry At about the same time Hosking (1935) 
calculated climatic values for regur soils of India for 
comparison with black earths of Australia and his 
studies culminated in 1937 in the preparation of a 
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map of India showing Meyer Ratio of Precipitation/ 
Saturation deficit This map shows the minimum value 
of Meyer ratio of 5 for central part of 8ind and the maxi 
mum value of 4000 for Cherrapunji wbieh records the 
maximum rainfall m India 

Hosking s map of Meyer ratio was Used by I C A R 
in making the first soil map of India in relation to 
chmatio zones This map however is preliminary 
and does not show any clear correlation between differ 
ent types of soil and Meyer Iitob and relation between 
vegetation and these lines is still less evident 

A good deal of work has been done in Australia 
to express Precipitation/Evaporation ratio more accu 
rately with a view to correlating it with different types 
of soil and vegetation and Prescott (1949) has recently 
brought forth this relation in an excellent paper which 
should serve as a tyre study for work in this country 
Prescott states that the most efficient single value 
climatic index is P/E m where P represents precipitation 
E evaporation from a free water surface ana m is a 
constant varying from 0 67 to 0 80 with a probable 
mean of 0 73 A value for this index of 1 1 to 1 5 
corresponds to the point where rainfall balances trans 
piration from vegetation and evaporation from the 
soil (loc cit p 19) 

The Government of India has set up a central com 
mittee on hoil research (1949) one of the aims of which 
will be to advise planning of soil surveys and the pre 
paration of soil map of India It ib hoped that this 
committee will remember the interests of Ecologists 
(Puri 1948) and Foresters and recommend an ecological 
approach to the survey of soils Soils being dynamic 
systems must be examined surveyed and classified 
not only m relation to climatic (Procipitation/Evapora- 
tion ratio) but also to vegetational biotic and historical 
factors The advantages of ecological approach m this 
survey are obvious since its aim is primarily to use the 
soil for the maximum production of agricultural or 
forest crops without impairing in any way its produc 
tive capacity for future use 

1 he ratio of Precipitation/Evaporation is one of the 
important ecological factors governing the fertility 
of the soil hence it may be stressed that to aid (i) 
Successful forestry (»*) Soil survey and (»»») boil con 
servation the service of evaporation measurement 
stations be enlarged so as to embrace forest areas as 
well 
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P tim the climatio point of view, the outstanding 
feature which distinguishes the Indian region from 
other parts of the world is the monsoon which represents 
interactions between the air masses of the two Hemis¬ 
pheres Its advent in June and retreat in September 
are known as the transition periods In some years 
the fluctuations associated with the first transition 
may commence as early as in April and those with the 
second may not cease until October 

So far as Rajputana is concerned, the immigration 
of locusts appears to synchronize with the first transi 
tion and emigration with the second transition This 
of course is a generalization, departures from which 
in individual years should furnish a valuable basis for 
the correlation between the habits of the locusts and 
the deviations of the various meteorological elements 
from their respective normals This note is however 
mainly concerned with average conditions 

The home of the monsoon winds m India ib to the 
south of the Equator The monsoon current is popular 
ly known to have two branches, tnz , the Arabian Sea 
branch and the Bay of Bengal branch 

As a southwesterly ourrent, the Bay of Bengal 
branch strikes Tenassenm in April or May It then 
proceeds as a southeasterly current through Burma, 
and the U P and reaches the Punjab and Rajputana 
by June or July. From the point of view of heavy 
rainfall, this branch in association with a monsoon 
depression is important for the Rajputana desert 
A monsoon depression usually travels from the north¬ 
west angle of the Bay of Bengal, off Orissa, towards 
Rajputana 

The Arabian Sea branch of the monsoon, on the 
other hand, strikes Malabar as a southwesterly current 


•This work was dona while tha author was an Assistant 
Meteorologist at Karachi in 1046-40 under th# direction of Dr 
bTn Sen, the than Dy Director General of Obesrvstion# (Fore 
coating), Indian Meteorological Department. 


by June, and gradually extends northwards to Gujerat, 
and then proceeds towards tho eastern Himalayas across 
Rajputana In some years, tho Arabian Sea branch 
causes early monsoon rain in Rajputana 

The advance of the monsoon into Baluchistan is 
of vorv short duration and erratn in character It may 
lie said that on the averugo the monsoon doeB not last 
over the Baluchistan hills for more than five dayH 
The monsoon rainfall extends to the Mekran very ocia 
Hionally, indeed the number of rainy davs m this area 
and further west in Persia is even smaller and therefore 
negligible 

On the eve of tho establishment of the monsoon, 
there is a low pressure area over Persia and Baluchistan 
It is observed that the monsoon can never establish 
itself over India until tho dry bulb temperatures over 
Arabia, Persia and Baluchistan are high, the maximum 
often exceeding 110 F As a matter of fact, this zone 
of high temperatures may even extend to tho Caucasus 
in some years 

The summer duststorms are often violent over tho 
Persian gulf and the diurnul range of temperatures 
in Persia and Baluchistan region is also high Moreover, 
tho trajectories of the surface and upper winds often 
provide a light following wind to the locuBts As a 
matter of fact, the favourite paths of the locuBts from 
Persia entering India and other countries are surpris¬ 
ingly similar to tho wind fields m this region 

In J uno, tho locusts migrate from Persia w luch is 
a rainless area in summer, and settle down m India 
over a desert area vtz , Rajputana where there are about 
three to four days of rain in a month yielding about 
2" of rainfall 

From October onwards, oil the other hand anticy- 
clomc vortices often appear over Rajputana and Gujerat 
These are known to oauso markedly foggy conditions 
along the Sind Mekran coasts m the mornings The 
trajectories of the light upper winds m these vortices 
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are north easterlies over Rajputana and south wester 
lies over Gujerat The trajectories therefore fre 
qnently provide following winds for short westward 
flights of locusts over the north Arabian Sea and then 
across the Mekran coast The emigration of the loo 
usts from India m October should therefore be from 
Rajputana which dries up quickly after the rains to 
Persia whore the rainy season commences 

The single factor which appears to control the 
migration of locusts is seasonal desiccation the diree 
tion of flight of most of the swarms being determined by 
light following winds The migration cycle of locusts 
is thus closely correlated with the rainfall oyile 
between Rajputana and Iraq The cycle is explained 
by Table 1 It sets out the rainfall and rainy dayB 
at Borne of the Persian and Rajputana stations 
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maximum rainfall in the winter to another with its 
maximum rainfall m the summer These are the centres 
between which the cycle operates v It is for the onto 
mologists to consider whether about four to five ramy 
days m a month giving about two inches of rainfall 
may be Baid to furnish the Optimum’ conditions for 
locust settlement and breeding It is a well known 
fact that there is close correlation between insect and 
humidity, and swarming is governed by reproductives 
under the influence of physical faotors 

The Meteorologist would like to know whether the 
locusts dislike dust storms and like fogs? Further 
do they try to avoid temperatures below f 0°F and above 
1 IO“F on the average 2 ihere are airsacs m locusts which 
help in bouyancy and respiration during long flights 


Tabus I 

NonMAl RAINFALL A RAINY DAYS (above 0 10 ') IN SOME HFIJSCTED STATIONS OP IRAQ & TU’FTTANA BASED ON 4 YEARS DATA 

1034 1937 
Normal rainfall 


Vov Doc Tanu Fob Mon h April May Tune July August Hept Onto 


IIIAQ 

Hinuidi 

Diwamqa 

Mosul 

Rutbali 

Hhaibuh 

Muscat 


1 07 1 47 1 09 
0 53 1 26 0 70 
3 03 1 03 1 87 
0 70 1 04 0 66 
1 02 1 98 1 00 
013 0 73 2 74 


1 19 0 13 0 58 

1 29 0 21 0 72 

2 02 0 89 1 75 

0 33 0 19 0 57 

1 28 0 39 0 05 

1 02 0 58 0 08 


0 59 0 01 0 

1 82 0 0 

1 »0 0 0 

0 39 0 0 

0 29 0 0 

0 02 0 0 02 


0 0 0 13 

0 0 0 13 

0 0 0 62 

0 0 0 78 

0 01 0 0 

0 01 0 0 


Jodhpur 
Bikaner 
Udaif ur 

Karachi (Drigh Road) 


0 10 
0 07 
0 16 

0 07 0 25 0 28 
0 0 34 0 30 


0 34 0 03 0 17 
0 63 0 30 0 28 
0 17 0 09 0 06 
0 15 9 12 0 16 
0 78 0 02 0 62 


0 05 2 07 3 58 
0 10 1 38 4 18 
0 03 2 03 0 29 
0 01 0 49 4 66 
0 1 11 4 11 


3 11 2 24 0 09 

4 67 1 11 0 03 
2 85 5 66 0 13 
2 31 1 25 0 08 
4 11 0 10 0 01 


RAJPUTANA STATIONS «fc KARACHI 
0 28 0 23 

0 13 0 >2 

0-3 011 


Normal rainy days 


I RAO 

Diwani m 

Mosul 

Rutbah 

Hhaibah 

Muscat 


2 5 3 0 2 0 

15 3 3 2 5 

7 0 3 5 5 3 

17 11 10 

2 7 4 3 2 3 

04 17 2 3 


2 7 0 3 1 3 

2 6 0 7 0 5 

6 3 1 7 4 6 

1 0 0 5 1 7 

2 7 15 17 

10 13 0 3 


10 0 0 

0 7 0 0 

3 3 0 0 

17 0 0 

10 0 0 

0 0 0 


0 0 0 05 

0 0 0 

0 0 17 

0 0 13 

0 0 0 

0 0 0 


RAJPUTANA. STATIONS 
Jodhpur 0 6 

Bikaner 0 3 

Udaipur 0 6 

Banner 0 5 

Karachi (Drigh Road) 0 


ib h ARACIII 

0 3 0 1 0 7 

1 0 0 3 0 5 

0 5 0 3 0 0 

0 7 0 5 0 2 

0 5 0 5 1 5 


0 0 5 0 3 

0 7 0 5 0 3 

03 03 03 

0 6 0 5 0 

0 0 7 0 


83 50 43 03 

0 3 6 0 1 7 0 3 

90 00 80 05 

57 S3 23 05 

4 3 0 3 0 7 0 


It is seen from the Table that on the average Persia 
is practically rainless in the summer and Rajputana 
has little rainfall in the winter The averages of these 
elements over long periods fully confirm these features 
The winter maximum of rainfall in Iraq (Persia) is 
associated with the eastward passage of western dis 
turbances The summer maximum of rainfall m Rajpu 
tana on the other hand, is more or less associated with 
tl^westward passage of eastern (monsoon) depressions • 
It is clear from the preceding paragraphs that the 
fjycle of locust migrations is from one desert region of 


through air Could there be no relation between densities 
of air inside the body and the surrounding air, to urge 
insect to move forward and while doing so, takes as a 
matter of fact the normal wind trajectories, from sur¬ 
face to about 3000 feet! Do they try to select a region 
with relative humidity the diurnal range of which is 
between 50 and 90% for breeding purposes? Can they 
stand a diurnal range of temperature exceeding 30°? 
Do they find sandy soil preferable to other types? These 
are a few of the questions the answers to whloh might 
stimulate researoh in the border line of Meteorology 
and Entomology 
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WILD MANGOES OF INDIA* 
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Introduction 

THE mangoes {Mangxftra tndtca L) are broadly 
grouped under two categories—(») the seedling races 
(both wild and cultivated) and (u) the hartxcuU tral 
varieties propagated by budding or grafting (Popcnoe 
1932) The needling races cultivated or wild are 
not ik> well known in India os the mangoes of this 
country are obtained mostly from grafted varieties 
which grow successfully over largo tracts of Bombay 
Madras Bengal Bihar and 1 nited Provinces A fair 
knowledge about these types is available m the surveys 
of the varieties in Bombay (Bums andPra\ag 1921) 
Madras (Naik 1941) Bihar and UP (Woodhousr 
1909) and Bengal (Mukherjee 1948) On the other 
hand the knowledge on the wild types consists mainly 
in the reports of their occurrence in different areas 
no detailed information regarding their fruits beirg 
available JWild forms of M i ndxca (mango) uhi h 
are closely allied to the cultivated grafted types art 
reported to ocour in the tropical and lower mixo 1 
forests of Burma and the Andamans (Kura 1877) 
in the evergreen forests of Khasi Hills and the 
valleys of Assam (Kanjilal Das and I’urakayaslha 
1947) in Sikkim (Hioker 1876) in the sub 
himalayan tract in deep gorges of the Baraifcli 
and Gonda hills in Oudh in the outer hills f 
Kumaon and Garhwal in the higher lills of tit 
Satpura range and along the Western Ghats in 
South India (Brandis 1864) ^ 

As information ubout the wild types is necessai v 
for utilizing them m any programme for breeding f 
this fruit tree an exploration waH undertaken in the 
Khasi Hills Chittagong Hill Tracts Kalahandi(Fastcrn 
States Agency in Onssa) and Chota Nagpur to disc ver 
the typos of wild mangoes occurring in those areas 
an enumeration of which is made m the present j aper 

Description of the Wild Types 

The genu* Mangxftra L contains 41 species dis 
tribute*! frotn India to the Philippines and New Guinea 
through Malay Peninsula and the Archipelago Among 
these only 3 species occur in India (Mukherjee 1949a) 

Of the Indian species M kkasiana Pierre is of 
doubtful occurrence as it has not been recently fc un 1 
in Assam wherefrom the type specimen was collected 
The other two species are M sylvatxca Roxb and If 
xndxoa L (the common mango) which are very much 
allied A description of the wild raceB of both of these 
Indian species are given below 

M syhatxca Roxb a species occurring only in 
N E India (Assam and Chittagong Hill Tracts) by the 


•Tbs work baa bean conducted with the financial assistance 
of Indian Council of Agricultural Research at the Botanical 
Laboratory of Calcutta thuvsroty 


side of ravines and small nullahs in the hill gorges up 
to an elevation of 3 000 ft is a very tall tree attaining 
a height of about 150 ft with a straight trunk 28 30 ft 
m circumference at base The leaves are long and broad 
like some c f the long leaved mangoes but the petiole 
is much elongated (3 4 inches) The inflorescence is 
of the same typo as the mango (M xrtdxca) with similar 
pentamerous flowers having only 1 fertile stamen but 
comple tely glabrous 

Ihe fruits are very characteristic (Fig 1) elliptic in 
shape with a pointed acuminate apex not found in any 



I ga 1 10 »I w ng fru ts of w II mangoes (Reduced to Rh 
of tl e or g ol Iraw ng) 

1 M Kyi nt m 10 M \nd ca (w Id r icew) 2 Chittagong H ll 
Tract ljpe 3 10 haluhun I types 3 Type I 4 Type It & iype 
111 fl 1 yptl\ 7 lyjte V 8 IjpeVU 8 Type VI 10 Type 


other species greenish yell »w when ripe with a smooth 
thick epioarp much thicker towards apex flesh thin 
slimy almost free from fibres and with a fine aroma 
The fruits of the species collected from throe lo 
calities differ in size the Mikir Hill type (at 1 000 ft ) 
has the largest fruit (10 cm X0 cm ) the Khasi Hill 
type (at 2 >00 ft )has the smallest fruit (8 cm x 3 5 cm ) 
and the Chittagong type(at 1 000 ft) has fruits of inter 
m xliate size The Khasi Hill type flowers during ^pt 
ember October and produ es fruits during December 
—January whereas the other two types produce 
fruits during March April This species may improve 
by breeding and culture as the flesh of the fruits u 
almost free from fibres and gives out a fine aroma when 
ripe The fruits are reported to be edible and ate used 
for pickles 


a 
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M xndxca Linn , has similar tree habit as the former 
species, and occurs mostly m the evergreen forests 
at an elevation up to 3,000 ft in the gorges of the hills 
or by the sides of ravines and nullahs The leaves 
are similar to M sylvatica, with long petioles unlike 
the cultivated types The inflorescence and the flowers 
are similar except being pubescent The fruits are dif 
ferent from those of M sylvatica, and are like the culti¬ 
vated varieties m shape, but of smaller size They 
are described below 

1 Chittagong Hill Trad type, collected from the 
forests, 20 miles from Rangamati, the headquarters of 
the Tract where it is very common 

The fruits (Fig 2) are oblong, small, 5x2 715x2 5 
cm in size, golden yellow when ripe , basal cavity 
absent, shoulders short and equally falling , beak imper¬ 
ceptible, skm thick with short close glands, flesh scanty, 
adhermg to the innumerable fine, soft fibres, juicy 
and very acidic, with an agreeable flavour, stone 
almost wholly filling up the fruit 



2 Kalahandt types, collected from the Thuamul 
Rampur Forests of the state, about 40 miles from its 
capital Bhawampatna It ^belongs to the Eastern 
States Agency of Orissa Eight different types of fruits 
have been collected, details of which arc given below . 
Type 1 Fruits are 9 x 0 X 5 cm in size, elliptic oblong 
in shape, basal cavity absent, shoulders smooth, 
left higher, right sharply falling, beak slight, 
pointed, 2 cm below narrowed apex (Fig 3), flesh 
thick but traversed with fibres 
Type II Fruits 9 x 8 x 5 cm in size, ovate-obkmg in 
shape, basal cavity absent, shoulders almost level, 
beak very slight 2 cm below round apex (Fig 4), 
flesh thick but traversed with fibres 
Type III Fruits 7x4x4 cm m size, elbptio-oblong 
m shape, base protruded, shoulders equally falling , 


beak slight, almost imperceptible , sinus shallow 
below the beak (Fig 5) 

Type IV Fruits quite big and plump, 8x65x6cm 
in size, elliptio m shape, basal cavity slight, shoul¬ 
ders equally falling but prominently ridged , beak 
prominent, broad, pointed upwards, 2 5 cm below 
apex, glands prominent on skin, flesh thiok 
but traversed with fibres (Fig 6) 

Type V Fruits as big as some good cultivated grafted 
varieties, 9X7x8 cm elliptio oblong in shape, 
basal cavity deep , left shoulder broader, beak 
almost imperceptible, sinus prominent below 
the beak , flesh thick but traversed by fibres 
(Fig 7) 

Type VI Fruits 63x0x52 cm in size, roun¬ 
dish in shape, basal cavity Blight, shoulders 
almost level, left broader , beak slight, almost 
imperceptible, apex round (Fig 9) 

Type VII Fruits 55x52x44 cm in bizo, roundish 
in shape, basal cavity absent, shoulders level, 
loft slightly broader, beak very prominent, pro 
truded side ways from apex (Fig 8) 

Type VIH Fruits 53x46x30 cm m Bize, ovate- 
oblong in shape, basal cavity absent, shoulders 
level, equally falling, beak very slight, almost im 
perceptible, 2 cm tielow round apex , flesh thin, 
fibrous (Fig 10) 

CONOIUSXON 

The two specie-i, M sylvatica Roxb and M 
indica L occurring m India, arc very much allied in 
their morphological characters differing mainly in the 
fruits The leaves of the ‘wild types of M indica 
show tendencies towards formation of large leaves 
with long petioleB, as are found in the wild species, 
M sylmlica , but in the cultivated vanetios of mango 
the petioles are much shorter This similarity suggests 
that M sylvatica has played some part m the evolu 
tion of M indica, wild tj pes of which are very common 
in the areas of NE India where the former Bpecies oc 
curs Moreover the chromosome number for both the 
species is same, 2n-40 and n=20 (Mukherjee, 1949b) 
The anatomical studies has not indicated much differ¬ 
ence between the three species M indica, M caloneura 
and M sylvatica (Mukherjee, 1949 c ) An analysis of 
the pollen grains also shows that they have grams of 
almost similar size and shape (Mukherjee, 1949d) 
All these evidences suggest that interspecific crosses 
between these two species may easily occur, as the 
flowering season in some of the M sylvatica types merges 
with that of the mango, and hybridization m nature 
has therefore played an important part in the evolution 
of the mangoes 

The different fruit types reported in this paper 
show that tho wild mangoes also possess a variety 
of shapes as are found in the cultivated varieties. 
Moreover in the forest areas where suitable conditions 
for their growth are available, they attain almost the 
same size (Types II, IV and V), as the good cultivated 
varieties The cultivated horticultural varieties of 
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mango hare been classified by Woodhouse (1909), 
Bums and Prayag (1921) and Popenoe (1911) on the 
basis of fruit characters Mukherjee (1948) has recently 
classified them into 3 groups— Round —, Ovale oblong— 
and Long—-fruited on the 1 basis of fruit shapes and deli 
mited the different varieties by the presence or absence 
of beak, sinus, basal cavity et* The types enumerated 
in this paper show that these different fruit-shapes 
are also represented in the wild races, along with the 
different characteristics of beak basal cavity ridges on 
the shoulder etc It appears therefore that selection 
by man has played an. important role in the produc 
tion of these cultivated varieties from the various wild 
types growing in India 

Summary 

An exploration into the forests of Assam Chitta 
gong Hill Trai ts (near Burma bonier) Kalahandi State 
(Eastern States Agency, Orissa) and Chota Nagpur 
has led to the discovery of the three types of fruits of 
'M sylvaltca and 9 types of M tndtea The fruits of 
the wild mango are of various shapes os are found in 
the cultivated varieties and sometimes attain the same 
size as the latter types It is indicated that soloction 
by man played an important role in the production of 
cultivates! mangoes 

M eylmtxm and M tndtea are very much allied in 
morphological features, with the same flowering time in 
some types As they occur in the same area and have 
the same chromosome number and similar anatomical 
features and pollen morphology it appears quite likely 


that hybridization in nature between the two species 
has played an important role in the evolution of the 
mangoes* 
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XI7HEN we oome to look at the list of Nobel Prize 
” winners in chemistry we are surprised to find that 
amdng the 40 recipients of the prize from tho year 1901 
to 1939, 10 are German and 3 are Swiss I mention the 
number of the Swiss winners as the method of mBtrui 
tion in Swiss educational centres is of tho same type as 
in the German scientific institutions That almost half 
the Nobel Prizes in chemistry should go to practically 
one country cannot bo attributed to mere chance nor 
can it be attributed to climatic effect or racial supen 
onty of the people There must be some fundamental 
causative factor for the remarkable efficiency of the 
Germans m the field of chemical science The secret 
of suooesa of the German people lies m the very high 
standard of their method of instruction inaugurated by 
men of genius like, Liebig Hofmann, Kekul£, Baeyer 
Emil Fischer and others, and steadfastly maintained 
in the foremost ohemical institutions of the country 
Now I should like briefly to describe here the 
educational system m Germany, laying special stress 
on the instruction in chlmistry that obtains m the Ger¬ 
man scientific institutions. 


In Germany education of children begins in the 
primary schools or ‘Volkschulo’ In the 4 year course 
children from the ago of 6 to 10 learn reading writing, 
simple calculation, domestic science and religion 
Next they join high si hools Oborschulo’ or ‘Gym¬ 
nasium’ In Switzerland these schools are known as 
‘ Mittelsohule* or middle schools which offer 6 y ear 
course for students of the age from 13 to 19 years 
The Gymnasium provides 9 year course in which 
pupils from 10 to 19 years of age learn l^atin French, 
English, German, sometimes Greek, including literature 
Mathematical course consists of arithmetic algebra, 
geometry, trigonometry, arithmetical and geometrical 
progressions, fundamental principles of spherical 
trigonometry as well os differential and integral calculus 
Biology and chemistry aro also included in the course 
Chemistry is divided into general inorganic chemistry, 
fundamental conceptions of organic and physical che¬ 
mistry Principal topics to inorganic and physical 
chemistry are chemistry of water, of lime and mortar, 
carbon dioxide and a few other well known metals and 
non-metals, stoichiometric fundamental conceptions, io- 
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mo reactions, introduction to the modern conceptions on 
the structure of atoms as well as co valent and electro 
valent combinations Introduction to organic chemistry 
includes fermentation oatalysis, hydrocarbons alcohols, 
organic acids, esters carbohydrates, di and polvsacchari 
des and proteins The practical course consists of 
simple inorganic analyses, esterification nitration, 
sapomfioation, etc The course of phyBios includes 
mechanics, optics acoustics and electricity There 
are theoretical and practical exerusos in chemistry and 
physicB Besides one has to study general and eco 
nomic geography of all countries history of Herman 
and other European countries religion and history 
of the Church, artistio and technical drawings, history 
of fine arts, musio and gymnastics including sports 
The student has to appear in the oral and written exami 
nations in those subjects This school final examina¬ 
tion is a strict one and is called ‘ Reife Prufung” 
“Maturum* or Abitur ’ The written examinations 
are organised by the Ministry of Education and the 
oral examinations take place in the presence of the 
ministerial staff After passing his Abitur the student 
is entitled to higher studies either in the University, 
in the technical Hochschule or in the Akadctme An 
Akademie generally imparts training in fane Arts anil 
Music 

In the University there are the following faculties 

(1) Philosophical Faculty and Faculty of Natural 

Sciences 

(2) Medical Faculty 

(3) Legal Faculty, and 

(4) Theological Faculty 

The Philosophical Faculty deals with Gorman 
English Sanskrit and other languages and literature 
as well as history, philosophy, etc The Faculti of 
Natural Sciencos on the other hand is divided into 
chemistry, physics, mathematics geology, zo logv, 
botany, etc . 

The Techmsche Hochschule is composed of two 
faculties 

(а) Fac ulty for Applied Sciences (b) Faculty for 

Pure Sciences 

The following subjects fall under the former cate 

gory 

(1) Construction of Machine and Apparatus 

(2) Elcctrotechmque, 

(3) Building Engineering 

(4) l^and Survey etc , 

(5) Agriculture, and 

(б) Fomentation and Brewery 

To the Faculty of Pure Sciences belong 

(1) Chemistry, (2) Physics, (3) Botany, (4) Geology, 
Mineroiogy, and Mathematics 

The scientific subjects (1, 2 3, 4) taught in the 
Hochschule are mainly of the applied type The out 
look of the Hochschule is oriented to a practical point 

»ew The University on the other hand cherishes 
incement of fundamental science 
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The president of a Faculty Is known as “Dekan’* 
and the president of a Hochschule or a University 
is called a “Kektor” 

The system of education adopted in the University 
is desorbed m brief below 

University study leads to the degrees of Dr Phil 
II or Dr Chem The principal subjoct may be any one 
of tho natural sciences Wo should here concentrate 
our attention to the course of studies required for Dr 
Phil in chemistry The frame work of the study 
consists of practical work 

(а) Analytical Chemistry Carrying out of a oer 
tain number of inorganic qualitative analysis metals, 
anions tochmcal analyses, the alloys When the student 
has performed satisfactorily the prescribed number of 
analyses and experimental work he is allowed to under 
take quantitative analytical practical work Here also 
he must carry out a fixed number of gravimetric, color! 
metno titnmetnc and potentiometric estimations On 
successful completion of all these (duration 2 to 4 
semesters) the student must appear at the theoretical 
oral examination in analytical chemistry (individual 
examination lasting for 30 minutes) If he passes those 
examinations he is allowed to take up preparations of 
organic compounds 

(б) The Student has to prepare here 10 inorganic 
and 34 organic preparations and further he has to syn 
thesize 5 dyestuffs and correctly to solve 5 organic 
analyses If he performs this course satisfactorily in 
3 to 4 semesters he must appear at an examination 
m organic practical chemistry (Methods aliphatic, 
aromatic, and heterocyclic chemistry m fundamentals 
Individual examination oral, lasting for 30 minutes) 
When ho has passed this Lourse he must take during the 
\ acation a three week s course in microanalysis He 
must learn the handling of microbalance as well as 
tho micro determination of CH N OCH, active 
hjdrogen acetvl C methyl and so forth If he has 
satisfactorily gone through this course he is entitled to 
take up his doctorate work which generally takes 4 
to 5 semesters time This consists of an independent 
research work under the guidance of corresponding 
Dozont 

Bomdos this practical frame work, side examina 
tions m other branches are also required Along with 
his attendance m the general and special lectures in 
chemistry the student must also occupy himself with 
other branches of natural science Before doctorate 
examination the student has to go through 3 e xamina 
tions m other branches and this must not be before 5 
years of his doctor examination For a student of 
chemistry, mathematics and physics are compulsory 
Besides he is to take one of the following subjects— 
mineralogy, geology, physiology, zoology and botany. 
All examinations are oral—each test lasting for 30 
minutes Mark below 40% are not oounted Marks 
above 60% are considered as marks of distinction 
When a candidate has passed all these examinations 
(when one of them is not sufficient he can repeat it onoe 
more), he is entitled to present his dissertation. If 
the dissertation is approved by the Faculty he must be 
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prepared for the final examination within 6 months 
For a student of organic chemistry this examination 
consists of physical chemistry, oral 30 minutes, organic 
chemistry, written 4 hours and oral 1 to 2 hours A 
candidate desirous of doctorate m physical chenns 
try has naturally to take a short course in organic clip 
mistry 

In the University, before doctorate degree generally 
no diploma is given In some German Universities 
however, the studont has to pass diploma examination 
(8 semester course) to qualify himself to take the doc 
torate course When the performance of a student 
has been specially good (all examinations with marks 
above 60%, and dissertation also very good) it may ho 
mentioned in his diploma (distinction) but no additj n 
Is made to his title After his doctorate degree a student 
acquires no other distinction or degree 

Afl the first step to academic career he must lie 
associated with a professor as Dozcnt This stage is 
known as Habihtation Period He must now publish 
a senes of good work and conduct a long habilitation 
work and submit an inaugural dissertation The 
corresponding Faculty decides the acceptance of this 
dissertation or Habihtationsschirft 7 he student is 
now eligible for academic facilities, and is entitled to 
give lectures as a recognized Privatdozent at tho T ni 
varsity He is not yet a professor but if there is any 
vacancy he may be nominated or appointed to the post 
of a professor In the teaching line m the University or 
Hochsohule the following grades of service exist 

(o) Pnvat Dozent, 

(6) Ausserordentlicher Professor, 

(c) Ordenthcher Professor 

Teohmsehe Hochschule offers facility for the diplo 
ma of Chemical Engineer in 7 yearB Here the annual 
courses are Btrictly and properly organized After two 
years’ study the student must appear at the first pn h 
minary diploma examination m four subjects conducted 
orally After another 2 years he ib to sit for the second 
preliminary diploma examination This is also conduct 
ed orally, but in a number of subjects The student 
has then to undertake a short diploma work which 
is naturally of much lower standard than the doctorate 
work When this is completed he appears at tho 
final diploma examination consisting of both oral and 
written papers The diploma of the Hochschule (as 
of the EidgenossiBchen Tochmschen Hochschulo of 
Zlinch) is a highly prized one After getting his diploma 
an ambitions student can devote another 2 years or so 
for doctorate work thore For this he is to submit 
a thesis and to sit for the dootorate examinations—oral 
and written Dr ing, Chem or D 8c of the Hochschule 
and Dr Phil II of the University are absolutely 
equivalent degrees 

In addition to the prescribed courses mentioned 
above, a ‘Dobtorand’ (candidate for doctor degree) 
most read % few papers on some notable chemical pro 
biem of the day in & eolioquium, where ail the ‘ Pokto 
rande’, ‘Doienten’ and professors of the allied subjects 
fit the institution assemble together, 


The higher students havo also got opportunity 
to attend lectures in tho chemical Bociety arranged once 
every week 

We havo already noticed the difference between 
the function of tho University chemical institutes and 
Technischc Hochschule There is however another 
category of institutions which are mainly concerned 
with technical training In Switzerland there are two 
such institutions—one at Winterthur and the other at 
Burgdorf No Middle School attendance or school- 
leaving certificate is necessary for admission into these 
institutions They impart purely technical training 
in different subjects to youngsters The course of 
instruction vanes from 2 to 4 years 

Besides tho technical training received at such 
a ‘Techmkum , a young man may a\ail himself of the 
facility to qualify himself as a Laborant (laboratory 
assistant) To attain this end tho candidate must be 
associated with an eminent chemist (a professor or a 
research chemist) for a 3 year c ourne Aftc r this ap 
prentice training period ho must pass tho prescribed 
tests to become a recognized lavborant 

It is needless to mention that people trained in 
this wav add greatly to tho efficiency of the acadomio 
or industrial laboratories of the country 

The system of chemical education in the Swiss 
University institutions and Hochsihulo ih practically 
the same as in the corresponding German institutions 
In both the countries aft r the Doktor Diplnm no 
further academic recognition exists 

As it is almost impossible at the present time to 
visit German chemical institutions on account of 
political restrictions the Indian students would do well 
if they visit Swiss chemical institutions But tho stu 
dents must acquire a working knowledge of German 
before they start for Switzerland The minimum 
expenses for board and lodging at Zurich amount to 
about 226to250Swiss Franks (K« 100 89 8V) The 
Htudent has again to spend additional 50 to 75 tranks 
for tuition fee and the cost of the chemicals and appa¬ 
ratus he has to use per month 
While describing curriculum I ha\e used tho term 
semester Their academic y ear is divided into two semes 
ters— summer and winter semesters The research 
is organized on the pattern of a routine manufacture 
One can traicrse step by step without any loss of time 
Standard equipments like high vacuum pumps hydro 
genation and ozomzation apparatus, equipments for 
micro analysis the ultravi let spectrograph spectro 
hotometcr murohydrogcnation apparatus pressure 
ydrogenation apparatus, the rmostat etc aryo always 
ready at hand The expert pharmacologist w also not 
wanting in this picture A new chemical compound 
is prepared today and by to morrow evening all the 
relevant physical and chemical constants of the com 
pound are ready at the worker s desk Unless sue h fa 
cihties are forthcoming no progress worth the name can 
be expected in any bn nch of practical science today 
The library facilities are equally groat and com¬ 
mendable Any recent journal or book and any old 
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reference book including patent literature of every land 
are within easy reach of every student 

This brief account is written in the hope that the 
gifted persons at the helm of our educational affairs will 
oome forward to remodel the existing system of che 
mioal education in a nay which will facilitate positive 
progress long overdue in this most important branch 
of natural science upon which rests the well being and 
prosperity of our newly awakened nation We are 
quite confident that given proper facilities and efficient 
organization of our institutions for higher chemical 


studies and research, the present and coming generation 
of our ohemistry students will not foil to give a good 
account of themselves and will significantly contribute 
to the advancement of chemical science in the oountry * 


•In fine I should like to express my deep sense of gratitude 
to Dr Robert Schwyser privat docsnt to Professor Paul Karrer, 
to Dr fl Oeppinger of the IQ Far ben Industrie, Hoochst, and 
to Dr C Schuster of the Badiche Amlin und Sodafabrik, 
Ludwigahafen, Germany for the help they extended to me in 
this connection 


TOTAL SYNTHESIS OF ESTRONE AND ITS ISOMERS* 

D K BANERJEE 

l.OLLXGE or KNOWEEHINO ic TECHNOLOGY, MDAVTO* 


THE first total synthesis of the naturally occurring 
* sex hormone estrone (I) was achieved by Anner 
and Miescher 1 in 1948 The programme of this synthe 
sis which was finally made successful by the Swiss 
workers, was initiated by Robinson and coworkers* 
as early as 1915 and considerable progress was record txl 
m 1938, when the conversion of the key compound 
keto ester (II) to the diacid (III) was reported* 
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In 1940 Bachmann, Cole and Wilds 4 in America announc¬ 
ed the first total synthesis of a naturally occurring 
sex hormone equilemn f This classical piece of work 
can be considered as a triumph of technique in the syn 
thetio organic ohemistry In this synthesis keto ester 
(IV) was converted nto d, I equilenin (V) and d, 1 
isoequilenin (VI) through a senes of steps, all of which 


•Based on a lecture delivered at the Indian Association 
for the Cultivation of Science 

t Mnce then two different syntheses of equilemn have been 
reported by Johnson and coworlcers.* 


were attended with very high percentage of yield 
Following the same sequence Bachmann, Kushner 



Vi 


and Stevenson* in 1942 succeeded in synthesizing a 
stereoisomer of estrone, ‘estrone a” from the keto ester 
(II), which was prej ared by a method somewhat dif 
ferent from that of Robinson el al In their successful 
synthesis of natural estrone Anner and Miescher have 
used essentially the same scheme as Bachmann ft al, 
but they have exhibited exceptional skill and thorough 
ness in isolating three out of four possible racemic 
isomers of II Conversion of all these isomers into 
bIx of eight possible racemio forms of estrone, estrone 
a-/, have now been reported 7 This includes natural 
estrone, estrone b 

Very recently a completely new synthesis of natural 
estrone and remaining stereoisomers g and h has been 
reported by Johnson, Banerjee, Schneider and Gutsche* 
Investigation on this synthesis started with the sue 
cesaful conversion of o-decalone (VII) to Irons 8 methyl- 
-hydrindanone-1 (VIII) by Johnson* 
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This model experiment waa earned out with a view to 
applying similar reactions to the terraeycho ketone 
(IX) for its conversion into estrone molecule Starting 
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materials for the preparation of IX are m hydroxya 
oetophenone (X) and 1, 5 dihydroxynaphthalene (XI), 
both of which are easily available cheap products 
X and XI were respectively converted into m methoxy 
phenylaoetylene (XII) and 1,5 decahndionc (XIIT) 
Latter two compounds were condensed, reduced and 
dehydrated to give the unsaturated ketone (XIV) m 
70% overall yield Cyclisation of XIV was earned 
out with hydrogen chloride and aluminium chloride 
in benzene solution and an oily mixture was isolated 
from which were crystallized in about equal amounts 
two stereoisomers of IX Both these isomers were 
converted into corresponding benzal derivatives which 
were methylated to yield four different angularly methy 
lated stereoisomers m conformity with the previous 
observation during the model experiment on a decalone 
All these methylated benzal derivatives were oxidized 
with ozone to corresponding d, 1 homomarnanolic 
acid methyl ethers Latter dibasic acids on ring closure 


and demethylation yielded estrone b (natural estrone), 
estrone d (previously isolated by Miescher) and new 
isomers estrone g and h 



xiv 

Total synthesis of all possible stereoisomers of the es¬ 
trone molecule may bo regarded as unique achieve 
ment in the history of organic chemistry and will provide 
immense impetus in future for the synthesis of more 
complicated molecules in the steroid hold 


Rkfkkkni es 

1 Anner and Miescher, Kxperimenlta 4, 25, 1948 , Heh Chtm 
Ada. 31, 2173. 1948 

* Robinson and Schettler, J Chem t>oc , 1288 1935 

• Robinson and Walker, tbtd , 183 1938 

* Bachmann, Cole and Wilde, J Am Chem Soe , 

62 824 1940 
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* Anner and Miescher, Helv Chrm Ada 32, 1957, 1949 

» Johnson, Banerjee Schneider and Gutscho, J Am Chem 
Soe , IS 1429 1950 

• Johnson, tbtd , OS 1317 1943 tbtd 06, 215, 1944 


ATOMENERGIE AND ATOMBOMBE * 


EINSTEIN wrote a letter to President Roosevelt 
“ on August 2, 1939, outlining some of the potentia 
lities of atomic energy including the atomic bomb 
There was an initial grant of 6,000 dollars for beginning 
the work and it readied the final total of two billion 
dollars for making the bomb Since 1940 the United 
States Government has invested 4 6 billion dollars in 
this project, a sum which exceeds the total national 


♦By Dr Friedrich Deatsuer, Professor of Physio, m the Uni 
varsity of Freiburg, Swfteerlend, (2nd enlarged edition, 342 
pages, published by Verlag Otto Walter Ag Olten: in German) 


debt since 1918 This does not include the cost of the 
projected hydrogen bomb 

On December 2, 1942, the first controlled atomic 
pile started working at the University of Chicago On 
16th July, 1946, the first atomio explosion took place 
in the deserts of New Mexico under the supervision 
of Dr J R Oppenheimer, who as a student of the 
Bhagwad Gita (he read Sanskrit with Anrthur Ryder, 
whose debghtful translation of the Panchtantra is avail¬ 
able in a cheap edition) was reminded of the ahloka 
m the 11th chapter mentioning the splendour of a 
thousand suns This test practically demonstrated the 
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possibility of a chain reaction for atomic explosion when 
fissionable material exoeeded a certain critical mass 

On August 6,1045, the first atomic bomb (uranium 
235) was dropped on Hiroshima Two days later a 
plutonium bomb fell on Nagasaki This was followed by 
two atomic explosions in peace time for the Bikini 
tests 

Plutonium was first produced in USA from an 
atomic pile m January, 1044, and a start was made 
with only half a milligram to study its chemistry As 
a result of it the Hanford plant came into operation 
for the production of plutonium It also occurs, as 
has recently been revealed, natrually in traces with 
uranium, but is not available in sufiicient quantities 
to dispense with its preparation from an atomic pile 

The book appeared in its 2nd edition as a result 
of the great interest aroused by atomic energy and 
atomic bomb, and was published simultaneously in 
a French translation at Neuchatel It deals with the 
developments up to tho Bikini tests or the 5th atomio 
explosion, ami does not envisage the development of 
the thermal nuclear bomb, the so called superbomb 
or the hydrogen bomb which requires an atomio ex¬ 
plosion to furnish the high temperature of about 20 
million degrees for synthesizing helium from ordinary 
or heavy hydrogen provided in the elementary stage or 
from lithium hydride On tho contrary, the author holds 
that it is "certainly without prospect” (page 89) that 
it should be possible to form helium from neutrons and 
protons with the energy levels obtainable on earth The 
book needs third edition to be topical and to catch up 
with the long strides made by science since it appeared 
last, and also stands in need of a further revision as it 
has here and there sentences without verbs find some 
misprints, as on page 7 in the foreward to the 2nd edi¬ 
tion ' Muge’ is printed in place of‘Muhe’, on page 40 
‘proved’ is spelt ‘prooved’, on page 142 it is wrongly 
stated that ordinates show isotopes, on page 190 at the 
bottom m place of'm ,-m , is printed m 2 -m ,, on page 
196 in discussing the critical mass for starting a chain 

reaction is printed —— in place of — , on page 248 
y2 r- 

in place of uranium (238) is printed uranium (230), 
on page 269 V is omitted from 20V 2 * , on page 303 
'particles’ is spelt*particels’, m the Index graphite as 
moderator is referred to page 180 wrongly m place of 
page 157, Fermi is spelt Faemi, J J Thomson is spelt 
Tompson but on page 274 as Thompson Lise Meitner 
is sometimes spelt Lieee Meitner m the book Hitler is 
quoted in the text (page 320 321) but the author has 
consigned him to oblivion by omitting him from the 
index where Mr Winston Churchill is mentioned 
It is not revealed if it is because Mr Winston Churchill 
is a Fellow of the Royal Society 

As stated in tho foreword, only elementary mathe¬ 
matics is used in the book and no more knowledge of 
physios is assumed on the part of the reader than is 
available to a student of physics early in oollege The 
book copusts of 12 chapters and is generally very read¬ 
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able In the first eight chapters, it givee an easy back¬ 
ground for understanding the production of atomio 
energy It treats in an interesting manner such sub¬ 
jects as cosmio ray radiation, electro-magnetio waves, 
inter connection between matter and energy, protons, 
neutrons, materialization of energy, elementary parti¬ 
cles, Einstein’s Law Equivalence, particle reaotions and 
nuclear reactions etc It has instructive tables, figures 
and graphs At the head of chapters it has neat pen 
drawings of scientists, and there are also some photo¬ 
graphs in the book The place of honour is rightly 
given to a portrait of Professor Otto Hahn at the begin¬ 
ning of the book, but just behind it is the photograph 
of an anonymous scientist standing near a 7mev beam 
of protons from a cyclotron in Rochester, USA One 
wonders who ho is and has to read 290 pages to discover 
that the young man remarkable for a luxuriant growth 
of hair on his head is the author’s son Like the usual 
run of Swiss publications the get up and type of the 
book are good, and make one wonder when Indian 
printers and publishers would attain this standard of 
book making for ordinary publications 

The author touches upon the question about why 
tho Germans lagged behind in manufacture of the 
atomic bomb (pages 153 154, and 320 321) The allies 
hod in the continent of America a land without a black¬ 
out and without bombing Their laboratories were 
not destroyed or damaged by aerial bombing, as re¬ 
peatedly happened at Poenemunde Their transport 
was not destroyed or damaged There was no scarcity 
of essential raw materials Besides, tho Nazis perse¬ 
cuted their top ranking scientists who were not Aryans 
Hitler stated early in his career, when a scientist pro 
tested to him against this kind of persecution, that 
Germany could do without Physicists for a few years 
Einstein went to America Lise Meitner, a collabo¬ 
rator of Dr Otto Hahn left Germany Prof Hans A 
Bethe left Tubingen for the USA where he later 
worked on the atomic bomb project at Los Alamos 
Prof Fermi left Italy for the United States, and Prof 
Niels Bolir left occupied Denmark for the United States 
and, like so many others, helped in making the atomio 
bomb Other scientists who were in Europe were 
unwilling to put such a terrible weapon in the hands 
of the Nazis and very few of the eminent German 
scientists were Nazis The author wisely leaves this 
question for those concerned to answer 

The last chapter has the title ‘‘Reflections, Funda¬ 
mental Questions, Questions of Life, and Question for 
Humanity” The reflections are not deep and in funda¬ 
mental questions of philosophy the author is naive 
and says 

"The natural laws that the research worker finds 
and expresses are more than mental concepts (Gedan- 
kendinge) For if they were only these, and if in the 
laws and equations there were not truly contained a 
representation of the reality of nature, how could it 
be that our machines in fact produce what they are 
meant to produce, that medicines heal, soothe pain, 
bring sleep, that onr fields produoe fruit four and five 
fold, that aeroplanes fly, that electric light brightens onr 
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nights, and that, it must be mentioned, the new weapons 
kill and destroy so frightfully? Is the atomic bomb 
real? If it is not, but is only a mental concept, why are 
the Japanese towns destroyed* If it is real then this 
reality is born of intelligent thought and thinking 
beings, and the power that resides in them is not of men 
but the discovered power of nature” (Pages 317 318) 


It is to be noted that real and reality have been 
used with different connotations indiscriminately 
The author seems to be unconcerned about analysis of 
perception and of phenomenon of the methods and 
limitations of knowledge, and the views on such sub 
jeots of Einstein and Planok, Hume and Kant, Edding. 
ton and Jeans, not to mention a host of others They 
oannot adequately be discussed in a review of this book 
but suffice it to say that they make no such claim for 
science and scientific laws and hypotheses When 
more than one hypothesis or equation can cover the 
same facts it is a tall claim that reality is confined 
in any one of the conceptual representations One 
need not be a vtdarUtsl to rcali7e that sense perception 
imagination and reason, that is science, can never 


know tho universe as it really is Such fundamental 
questions are best left for epistemology and metaphy¬ 
sics It should be apparent to any student of the above 
qu< ted paragraph of the author that the destroyed 
Japanese towns wore as much mental concepts (or 
reality) as the atomic bombs that fell on them, and the 
same applies to the machines and the goods they pro 
duce as to the medicines and the aeroplanes 

On page 325 the author goes religious and sayH 
that all scientific advance is the Revelation of Realit) 
by the Creator on communion This kind of cheap 
claptrap and frothy mysticism is best left out of a 
scientific book 

The author does not mention even casually the 
question of scientific freedom that is agitating so much 
the research workers and is making them resentful of 
State control and ghee surveillance It is also hinder¬ 
ing scientific advance as science cannot thrive in a 
stifling atmosphere that denies freedom of associa 
tion and discussion to the workcra 

V P Chandra Gautama 
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NADI BJJNAN MANDJR 

Dr B C Roy, Chief Minister of West Bengal, 
laid the foundation stone of the central laboratory of 
the River Research Institute (Nadi Bijnan Mandu) 
at Hannghata on the Ganges, about 32 miles from 
Caloutta, on May 21 last before a distinguished gathe 
ring of scientists, experts, engineers and Ministers of 
State Sri Bhupati Mazumder, Minister, Irrigation and 
Waterways presided 

Laying tho foundation of the Institute, Dr Roy 
recalled that a few years back, the people of Calcutta 
were alarmed at the news that the Bidyadban River, 
which used to carry the refuse of the city, was silting 
up People in Bengal had then little knowledge of 
rivers and finally, the Calcutta Corporation had to ro 
organise the sewage system Subsequently the river 
dried up The maritime Port of Calcutta is at present 
not in a happy position because of the rising silt and 
sand deposits The Port Commissioners are thinking 
of a ship canal from Diamond Harbour to Kidderporc 
docks. 

A number of swamps, the Chief Minister added hail 
been formed in West Bengal affecting the health of the 
people and to remedy this, resuscitation of Bengal s 
drying riven is essential The laboratory of the River 
Research Institute was now opened to help revival of 
these riven. 

4 


Dr Roy expressed the hope that the various river 
projects in India as also in other countries of tho world 
would be benefited by the results of research in this 
laboratory 

The Institute which was opened m 1043, has car. 
ned out studies with models of different river projects 
in India and of many contemplated railway bridges 
Following its findings, many changes have been made 
in the designs of various dams and ban ages 

Speaking on the ocoasion Dr N K Bose, Director, 
River Research Institute, West Bengal said that after 
the partition of Bengal the Bhagirathi occupied 
the mcBt important place among the rivers that had 
fallen in the State In the olden days tho Bhagirathi 
was one of tho mam courses of the Ganga A number 
of prosperous towns had grown up on its banks such 
as Berhampur, Ajimganj, Nawadwip Katwa, 
Hooghly With the diversion of the Ganga from Bhagi¬ 
rathi course, the importance and prosperity of these 
towns also docayed 

During the British rule, said Dr Bose, industrial 
centre grew up round about Calcutta Ships full of 
merchandise sailed into tho port up the Hooghly and 
delivered them at the docks From there these mer¬ 
chandise spread over the whole of north, west and east 
of India and also beyond its borders into Nepal and 
Tibet The importance and prosperity o f Calcutta 
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and for the matter of that, of the whole of West Bengal 
now depended principally on the Bhagirathi and its 
estuary the Hooghly 

The Bhagirathi haa been gradually drying out 
It is now extremely difficult to keep this estuary m a 
living condition It may be possible by artificial means 
to keep the Hooghly going for a fow years but the ex 
ponses would be high and its repercussion on the health 
of the surrounding country would be difficult to fore 
toll Flowing nvers keep the countryside full of health, 
wealth and prosperity whereas artificial means may 
keep the estuary living but cannot maintain the health 
of the country 

Explaining the problems of the nvers that were 
facing the State, Dr Bose said that to study and solve 
them on the same lines as were done in the West the 
idea of establishing the River Physics Laboratory m 
Bengal vas first expressed by Dr Meghnad Saha in Sir 
P C Roy Commemoration V olume in J 932 and SnS C 
Majumdar in the National Institute of Sciences of 
India symposium lecture on river problems m Bengal 

The selection of the site at Hannghata was due to 
tho fact that it had the great advantage of an unlimited 
supply of clear water and iheap electricity An area 
of 320 acres had been set apart for the Institute 


VETERINARY RESEARCH AND ANIMAL 
HUSBANDRY 

1 ho tenth All Tndia Veterinary Conference waB 
held at Bombay from April 25 27, 1950 Dr S Datta, 
Direotor Indian Veterinary Research Institute, Muk 
teswor Datnagar presided In his presidential address 
Dr Datta made an earnest appeal to all veterinarians 
to vitalize the activities of the profession and empha 
sized the essential umtj underlying the vast problems 
confronting Veterinary Husbandry workers He de 
precated tho tendency to separate the problem into 
loose oompartmonts of Animal Husbandry and Veten 
nary Science and pointed out that ‘Experience haa 
repeatedly shown that whenovor the problems have been 
separated into the loose compartments of Animal Hus 
bandry and Veterinary Science interests have clashed 
and improvements been retarded After all an animal 
forms one biological entity and the ideal that its 
evolution con be brought about by divided admuus 
trative units is irrational and usound 

Referring to the role played by livestock in the 
economy of the country and how greater weatlh and 
well being of the country are linked with animal has- 
bandry improvement Dr Datta observed ‘By 
providing transport for agricultural produce it is 
estimated that cattle contribute annually approxima- 
matel\ 100 crores of rupees, while by way of cattle 
labour for agriculture, India gets about 300-400 crores 
of rupees every year Our cattle produce about 1,000 
million tons of dung per annum nearly 67% of which is 
burnt as fuel whereas the rest is available as manure 
Assuming a value of even Rs 10/ per ton, the total 
worth comes to about 1,000 crores of rupees India 


C vides 480 million maunds of milk per year, of which 
f is converted into ghu The prioe of this amount 
of milk products may be conservatively estimated at 
750 crores of rupees The amount of meat consumed 
in Tndia is about 210 lakh maunds Its value may be 
put down at 130 crores of rupees Tho number of eggs 
produced is over 300 crores per annum, so that they 
also bring about 30 crores of rupees Annually 583 
lakhs of hides and skins are produced in our country, 
whose value is over 40 crores of rupees The annual 
production of wool ib about six lakh maunds, whoso 
wholesale price is about 3 crores of rupees’ 

Comparing the income derived from livestock with 
that from several industrial commodities like coal, 
which yields only 500-000 orores and steel, whioh yields 
only 10 crores over which much money is spent and 
a good deal of effort is being expended, Dr Datta ob 
served that they fall a large way behind the somewhat 
underdeveloped and neglected Animal Husbandry of 
the country, so far os national prosperity is concerned 
Referring to tho steps that are being taken to con 
trol live stock diseases and to the problems connected 
with animal nutrition, Dr Datta remarked that while 
these short term policies can help to increase the effi 
ciency of our animals to a great extent, maximum bene 
fits can only accrue if scientific systems of breeding are 
taken recourse to bring about improvement m their 
genetical constitution, so that it will be feasible to re 
duoe the number und yet to produce greater efficiency 
This will reduce tho cost of the animals as well as of tho 
commodities produced from them so that it will be 
possible to bring milk, eggs and woolen articles within 
tho reach of the common man Any effort spent m 
this direction will be the surest means to safeguard the 
public health 

In our Constitution it has been laid down said Dr 
Datta that “the State shall endeavour to organize agn 
culture and animal husbandry on modem and BCienti 
fio lines and shall in particular, take steps for preserv 
ing and improving the breeds, of cattle but unfor 
tunately the total amount spent on Veterinary and 
Animal Husbandry projects at present is only 0 08 
per cent of the total budget grants 

Laying before the oountry an ambitious progra 
mme of all round development of verterinary husbandry 
in all its aspects of conservation, improvement and uti 
lization of livestock, so that our oountry may be freo 
from epizootic diseases, and the animal might be fed 
properly and we might have better and more efficient 
breeds, Dr Datta spoke of the dearth of properly 
trained and equipped personnel for this gigantic task 
India has about only 10 veterinary surgeons per million 
head of livestock compared to 36 and 248 respectively 
in the United Kingdom and Switzerland 

Dr Datta also referred to the need for reorganizing 
Veterinary education in the country and urged for the 
creation of an Indian Veterinary Counod which should 
be a statutory body set up by Act of Parliament This 
Council could enforce a certain high standard in all the 
Veterinary Colleges It could interest the Central Go- 
vemment to create an All India Service of Veterinarians 
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from which the States could draw in times of emergen¬ 
cy It could also act as the coordinating factor between 
the vanous State veterinary departments Finally, it 
could put down all quackery in the veterinary profession 

1ERRAMYCIN 

Streptomyces nmosvs, an actinomycete isolated 
from soil was found to produoe an active agent effective 
against a variety of Gram positive and Gram negative 
pathogens A team of scientists of Chas Pfizer & Co 
Inc USA spent several months to obtain a puro crys 
tallua substance from the metabolic filtrate of this micro 
organism and it is now coming to the world market as 
a medicine for whooping cough, syphilis, gonorrhoea, 
and amoebiasis It is hopeful that the drug shows a 
very low degree of toxicity in experimental animals 
The well known antibiotics streptomycin aureomyun, 
Chloromycetin and neomycin arc all products of differ 
ent species of Streptomyces and this is a new addition 
to this group of antibiotic agents ( Science , 85, 111, 
January 1950) 

CANCER STUDY ISOTOPES FREE OF CHARGE 
The U S Atomic Energy Commission lias announced 
that it will make available without charge to qualified 
cancer research workers in the U S all radioisotopes 
now being sold Under the program of the AEC, 
threo radioisotopos—those of lodmo, phosphorus, and 
sodium— were available free of production costs for use 
m cancer research 

The now policy wdl make available on a free basis 
the radioisotopes of more than 50 additional elements 
Notable among these are cobalt 00, which promises to 
become an effective substitute for radium, and the radio 
isotopes of gold and carbon 

The new program has been made possible through 
the improvement of isotope production techniques at 
the Oak Ridge National Laboratory, Oak Ridgo, 
Tenn, and at the Argonne National Laboratory, 
Chicago, III A sum of $450,000 has been set aside 
to defray the cost of the new program during its 
first year of operation 1 he free isotopes will 
be allocated for the following purposes (l) cancer 
investigations involving animal subjects, (2) research 
programs studying basic cellular metabolism ofcancerous 
cells, and (3) experimental programs designed to eva 
luate the therapeutic use of radioactive materials The 
only charge to be made will be a nominal $10 for handl 
ing In those eases where the isotopes are synthesized 
into a chemical compound, the user will be required to 
pay for the oost of synthesizing the compound but not 
for the radioisotopes The same controls over distn 
button program now in effect will be continued 
[Chemical and Engineering News, March 7, 1049) 

PALAEOBOTANY IN INDIA 

The Seventh report of the progress of Palaeobotany 
in India edited by Dr R V. Sitholey of the Birbal 
Sahni Institute pf Paleobotany shows promising 


achievements of our Palacobotamsts both m Pure and 
Applied Research This is the first issue of the Bul¬ 
letin since the death of its greater Founder—Editor, 
late Prof B Sahm It is encouraging that the publi¬ 
cation of the Bulletin is being continued for the bene¬ 
fit of the workers here and abroad 

About eighty one Abstracts and Reports of papers 
cover a wide range of placohotamral investigations 
with collections from Pre Cambrian and Cambrian to 
Pleistooene There are a few additional notes and 
news mostly relating to the activities and organization 
of the newly created Institute of Palaeobotany 

The growing interest in microfossils among the 
workers in tins country is a noteworthy feature About 
one third of the papers are devoted to this subject 
This shows a strong bias to Applied Research specially 
with reference to the problems of dating, correlation of 
coal seams and geological rock successions for prospect¬ 
ing work It is certainly a promising indication to¬ 
wards the development of other aspects of Applied 
Micropalaeobotany in India, namely exploration of 
coal seams in unproved area, determination of the na¬ 
ture of coal from its contained microflora as a part of 
physical and chemical survoy of Indian coal, use of 
microflora m petroleum, approaching ecological prob¬ 
lems with news ideas, and tho manifold prospectR of 
Palynology as outlined in one of the abstracts of the 
BuUettn by the Late Professor Birbal Sahm 

Tho notable contributions to Micropalaeobotany 
include examination of control rock samples from the 
Cambrian strata of the Salt Range with reference to 
further observations on the Age of the Sahno Series 
problem, of dating Banner sandstone correlation of 
coal seams at Bokaro coal field and Tertiary succession 
in Assam, and some articles by Professor Sahni, on 
the possibilities of Microfossils in Applied Research 
with reference to India 

Unfortunately the Convenor and the Editor of 
the Bulletin have overlooked a number of important 
papers on the correlation of coal seams, and 
problems relating to dating with special reference 
to the examination of control samples by workers m 
Calcutta This type of ommissiou may obviously 
hamper tho purpose of tho Bulletin for which it is meant. 

The Abstracts of papers on impressions and petri¬ 
factions include important observations on the morpho¬ 
logy of 2 species of British Carboniferous ferns, tho 
now group of Jurassic gymnoporms—Pentoxyleae 
(already published), further examination of the Pleis¬ 
tocene flora of tho Karewa formations m Kashmir, and 
records of a number of petrified tranks, fruits and lm 
pressions from different beds and localities A Bhort 
report on a petrified forest m Central India appears to 
be very interesting Such places should be maintained 
under protection as Field Museums 

Apart from recording new facts as to the morpho¬ 
logy and evolutionary tendencies of our past floras, 
the Palaeobotanista in India are gradually exploring 
the great economic possibilities in our microfossils follow¬ 
ing the workers in England, Holland, Germany, Sweden, 
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USSR and USA Progress of such work here has 
been nicely presented in the Bulletin 

Palteobotany has a great future m India, and this 
Bulletin under review assumes the responsibility for 
playing an important and unprejudiced role in co ordi 
nating Palaeobotamcal researches earned out at dif 
ferent places of this country (Jour Ind Bot Soc 
29, 1 46, 1980) J 8 

SYNTHETIC RUBBER FROM TURPENTINE 
A now type of high quality synthetic rubber made 
with a chemical derived from turpentine, has been 
developed at the Bureau of Agricultural and Industrial 
Chemistry Under present conditions rubber from tur 
pontine is somewhat more costly than GR-S rubber, 
stretches better, and generates less heat under stress 
The resulting synthetio rubber has a tensilo strength of 
about 3800 psi, will stretch to seven times its length, 
and in standard tests develops to 18° F less heat under 
stress than similarly produced and compounded GR-S 
rubber 

Main ingredient of the new olastomer is isoprene, 
a compound that forms the basic molecular unit of 
natural rubber It is obtained from turpentine by a 
special molecule spbtting process developed by Bureau 
scientists Isoprene produced from petroleum is already 
used in some types of synthetic rubber now on the 
market The Bureaus method of producing it from 
turpentine should be a valuable national asset in the 
event of emergency shortages of petroleum (Journal 
of the Franklin Institute, March, 1960) 

VERY THIN CRYSTAL OSCILLATOR PLATES 
The increasing interest in high frequencies for radio 
communication is accompanied by a demand for very 
thin quartz crystal oscillator plates having fundamental 
frequencies up to 100 megacycles or higher In crystals 
whose frequency is in the higher range, the thickness of 
the quartz plate determines the frequency, the higher 
the frequency the thinner the crystal must be A 
crystal with a fundamental frequency of 100 Me is about 
0 001 in thick, and its surfaces must be parallel within 
a few millionths of an inch 

The usual crystal grinding methods and machinery 
have proven inadequate for producing plates of the re 
quired thickness The National Bureau of Standards 
has therefore developed improved equipment, capable 
of producing 0 001 in thick quartz crystals with a high 
degree of parallelism and flatness The apparatus 
can also be used to produce equally thin wafers from a 
variety of other materials, for example, extremt ly t hin 
dielectric plates for miniature radio condensers 
(Journal of the Franklin Institute, March 1960) 

MICROFILM READER AND THE MICROFILM PROCESS 

A simple, inexpensive, and practical reader is avail 
able in the common box type sabotage lamp used with 
a low power microscope A piece or glass the size of 


the top, fastened at the ends with adhesive tape and 
raised so as just to permit the film to slide through, 
will hold the film steadily m focus A magnification 
of about 10 x affords a visual impression slightly smaller 
than the printed original, and with wide field oculars will 
accommodate a page at a tune With the substage 
viewer, perfect processing of the film is not important, 
because underexposed or overdeveloped films are still 
legible The viewer may be used for perforated or 
non perforated film as well as for 16 mm strips, which 
is not the case with some commercial readers 

Library equipment tor microfilming is elaborate 
and expensive For personal use 36 mm camera has 
proved satisfactory when provided with a supplemen¬ 
tary lens to shorten the focus and with a focussing 
attachment for centering the field 

It is estimated that more than 25 billion records 
have been microfilmed during the twenty years that 
this process has been used 

A useful directory of microfilm services m the 
United States and Canada is available from the Special 
Libraries Association, 31 East 10th Street, New York 
City, which lists institutions, commercial firms, costs, 
stipulations and conditions conoeming this important 
process (Science, March 31, 1950) 


NEW ACETYLATINC AGENT 

Isopropenyl acetate is a new chemical of great 
potential value m a number of syntheses Characters 
tic examples are acetylation in which the mild and 
easily controlled conditions associated with this reao 
tion recommend the reagent's use with many compounds 
otherwise difficult to acotylate , reaction with alcohols 
and amines to form new esters or amides , reaction with 
acids to produce anhydrides of unsaturated and aromatic 
acids and polymerisation to form either low molecular 
weight, viscous liquids or when co polymerised with 
other monomeric compounds, solid polymers 

The acetate is prepared commercially by the reao 
taon of ketone with acetone in the presence of an acid 
catalyst This reaction is reversible and the original 
components may be readily obtained under the influ¬ 
ence of heat and a suitable oatalyst 

Isopropenyl aoetate is a water white liquid, 
specific gravity 0 9202 and boiling point (748 mm ) 
96 6°C Flash point is 14 5°C (681°F) Normally 
the commercial grade, has an ester content of approxi¬ 
mately 98 100 per cent 

The most valuable property of this new Industrial 
chemical is its ability to act as acetylatmg agent Thus, 
from aoetaldehyde and paraldehyde it is possible to 
prepare vinyl aoetate , from crotonaldehyde, I acetoxy- 
I, 3-butadiene, from ethacrolein the monomeric subs¬ 
tance I acetoxyisoprene and from acetophenone, a- 
aoetoxystyrene These are all polymerisable monomers 
which may be converted into commercially useful poly- 
mere (The Chemical Age, April 16, I960), 
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THE ELECTROCHEMICAL SOCIETY 
INDIA SECTION 

The Inaugural Meeting of the Indian Section of the 
The Electrochemical Rociey Tno was hold on March 
23 1960 at the Indian Institute of Science Banguli re 
in the presence of a distinguished gathering of scientists 
engineers, industrialists and others 

Dr B K Ram Prasad in I is Inaugural 
Address on Some Aspects of the Development c f 
Electro chemical industries in India indicated 
that there were great possibilities for the development 
of these industries keeping in view the availability 
of raw materials present output of electric power and 
future power development plans The speaker felt 
glad that the Government of India hail decided to es 
tablish an Eleotro Chemical Research Institute at 
Karaikudi and expressed the hope that the Planning 
Commission recently set up by tho ( ovornment w juld 
oonaider in detail the development of Electro i hemi al 
Industries in India 

The following were elected officers of tho Tndia 
Section 

Chaxrman Dr B K Ram Prasad 8pecial Officer 
Electnc Gnd Offices Govt of Bombay Bombay 
Secretary Treasurer Dr T L Rama Char Lecturer 
in Electro chemistry Indian Institute of Science 
Bangalore 

The Electrochemical Society is an international 
organization founded in 1902 to promote the advance 
ment of Electrochemistry Hoctro metallurgy Htc 
trothermics Electronics and allied subjects The 
membership is well represented by scientists and engine 
ers actively engaged m the various branches of Meetr > 
chemistry 

REWARDS FOR DISCOVERY OF URANIUM AND 
BERYL ORES 

Rewards upto Rs 10 000/ may be given for tho 
discovery in India of deposits of Uranium ore b> the 
Government of India In the case of Uranium the new 
deposits would have to be not loss than 100 miles 
and in the oase of Beryl 60 miles from any other deposits 
of these ores the existence of which is already known 
to the Indian Atomic Energy Commission 

The maximum value of this award is to be given 
for the discovery of deposits capable of producing 100 
tons of Uranium Oxido in ore assaying not less than 
0 4% U 308 A similar discovery capable of producing 
100 tons of Beryl assaying not loss than 12% BcO or 
other Beryllium mineral in proportionate amount 
may earn an award of up to Rs 2 000 

Should new deposits of both ores though not suffi 
dent to be of economic importance in themselves justi 
fy prospecting in the neighbourhood for further deposits 
Government may grant funds for this purpose Grants 
in aid for mine development are available to appli 
cants who produce and deliver not lees than 20 tons 
pf Ur^njum ore and SO tons of Beryl ore from a oon 


cession of milling lease not previously worked for these 
ores 

In order to help prospectors tho Atomio Energy 
Commission will make without charge tests of samples 
submitted and where necessary further chemical and 
field tests for determination of ores 

Applicate ns for rewards should be addressed to 
the Secretary Atomic Energy Commission Control 
Secretariat N irth Block New Delhi 

TWO HUNDRED RESEARCH SCHOLARSHIPS 
INSTITUTED 

In pursuance of tho rocommendations of the Soien 
tific Manpower ( ommitteo tho Ministry of Education 
Government of India ha\ o instituted 50 Senior and 
160 junior research training scholarships m universities 
and othor educational and research institutions 

The objective of the scheme is to enable deserving 
and talented students to engage in scientific and indus¬ 
trial research and to acquire as a result of such training 
knowle igo and experience for holding research positions 

The schome provides for two grades of scholarships 
tenable for a period of throo years senior scholarships 
of Rs -.00 per month und junitr scholarships of 
Rs 100 j er month 

The Senior scholarships are available for ad\ anced 
research in basic science and fc r \ out grnduato research 
in engineering and technological subjects Ihe scholar 
ships are to be awarded ti research workers who have 
taken at least a Master s degree in science or a good 
degree for advanced diploma in engineering or tech 
nology 

Ihe junior scholarships are availal lo for research of 
comparatively lower standards at post graduate level, 
and are to bo awarded generally to those who have 
taken at least a good Hi nours degree m science or a 
decree in technology 

In the terms and conditions governing the award 
of the scholarships it is laid low n that tho heads of tho 
institutions concomod shall make the award strictly on 
the basis of ment subjoct t< the approval if the 
Government of India The grants on account of tho 
scholarships will bo given to tho institutions cjnoemed 
in quarterly instalments in advanco and the heads of 
the institutions will disburse the amount to the echo 
lars at tlie end of every month It ib also laid down 
that tho heads of tb© institutions will suhmit quarterly 
reports on the satisfactory progress of the work of the 
scholars to tho Government of India The continuance 
of tho scholarships will depend upon the scholars mak 
mg satisfactory progress with their work 

DEVELOPMENT PLANS FOR PUNJAB (I) 

The Punjab (1) Government is getting plans ready 
to absorb the Bhakra Nangal electricity output of 
310 000 kw 

At present the State s entire industry can absorb 
little more than 55 000 kw An additional output of 
72,000 kw to be generated next year by Nangal power 
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w to be diverted to Dalhi Bikaner and UP At the 
moment Man h supplies 30 000 kw and local thermal 
sets 25 000 kw Next year thermal sets are to stop 
functioning and Mandt s power will be diverted gra 
dually to Punjab (P) Forozepore will receive its elec 
tncity from Mandi vui Lahore 

If the State had planned earlier it could have ab 
sorbed Nangal s energy in addition to that of Mandi 
The use of Mandi power for homo industries would have 
been far more profitable 

The Government has set up a planning committee 
of secretaries and departmental heads to study the 
report of the States industrial commission The 
c mmittee will furnish the National Planning Oommis 
Bion with facts and figures regarding the State s agn 
cultural and industrial potentialities 

The Government wants a trained mineralogist 
to survey the State s resources Later a cabinet com mi 
ttee for the development of industry will be set up to 
consider a proposal to utilize 180 000 kw from Bhakra 
This will include the planning and creation of number 
of major and auxiliary industries within the State 
The committee will devote its attention to the 
planned development of cottage industries using power 
machinery Tt will also draw up plans for the expan 
sion of textile handloom and sericulture industries 
The State s supply of oilseeds would be used for msnu 
focturmg edible oils 

There is also scope for industries depending on raw 
products f agriculture The sugarcane produce of 
the State could bo utilized if the number of mills was 
increased This alone would consume over 20 000 kw 
Means havo yet to bo devised to make trading condi 
twins attractive to industrialists Refugee industry 
is to be developed at the 12 industrial townships and 
alBo at the site of the capital the combined efforts 
will oonsumo about 55 000 kw 


DR H K NANDI 

Dr H K Nandi whose appointment as Director 
of Agriculture Government of WeBt Bengal was announ 
ced earlier (see Science and Culture 15 396 1960) 
is a distinguished alumnus of the Calcutta Umversity 

Dr Nandi graduated with Honours in Botany 
frc m the Presidency College Calcutta m 1929 and later 
took his master s degree m Botany from the University 
College of Science Calcutta m 1931 In his early years 
he worked under Prof S P Agharkar the then Ghosh 
Professor of Botany of the Calcutta Umversity on the 
systematica and biology of the Podcetemaceae In 
1933 Dr Nandi proceeded abroad and joined the King s 
College London where be worked under Dr R Ruggles 
Gates F R 8 and obtained his Ph D degree on his 
thesis on the origin of the cultivated nee 

On his return to India he was appointed Cytoge 
neticist at the Bose Research Institute Calcutta in 
1939 and where he continued investigations on the 
interspecific hybridisation of noe 


In 1938 Dr Nandi was appointed Eoonomio Botanist 
to the Govt of Assam and since 1945 he has been serv 
ing as Deputy Director of Agnculture Govt of Onssa 
He has thus acquired considerable experience on the 
crops of two contiguous provinces of West Bengal and 
it is hoped that agnculture m West Bengal wfll have 
a new orientation under his able leadership Ur 
Nandi has got 30 publications in different agricultural 
subjects to his credit some of which wore published 
m the best scientific journals of the world 


ANNOUNCEMENTS 

Prof M S Thacker Head of the Power 
Engineering Laboratory Indian Institute of Science 
has been appointed Director Indian Institute of 
Science Bangalore 

Under the United States National Student Associa 
tion b Foreign Student Summer Project at the Massac 
husetts Institute of Technology the following have been 
awarded the studentship for 1950 tenable from June 
6 to September 16 I960 Sn O Janaki Ram and Dr 
8 Laha Indian Institute of Science Bangalore Dr 
A N Lahiri Fuel Research Institute Digwadih Dr 
M 8 Sinha Bose Research Institute Calcutta and Sn 
K S Venkatraman College of Engineering Tnvan 
drum 

TheM I T has waived tuition costB for the student* 
while expenses mUSA such as room board books 
and incidental expenses will be borne by the Foreign 
Student Summer Project Committee Air passage to 
USA and back for these candidates will be provided 
through the Fullbnght Foundation 

Sn 8 L Tandon Lecturer in Botany Delhi Uni 
versity has been appointed research assistant in botany 
at the State College of Washington Pullman 
Washington 

The 12th Annual Meeting of the British Associa¬ 
tion for tho Advancement of Science will be held at 
Birmingham from August 30 to September 5 I860 
Sir Harold Hartley President will deliver bis address 
on Man s Use of Energy 

Tho 12th International Congress of Pure and Ap 
plied Chemistry will be held in New york City from 
September 10 to 13 1951 On this occasion the Ame 
rioan Chemical Society will oelebrate its 75th anmver 
sary from September 4 7 1951 the International 

Union of Pure and Applied Chemistry will hold its 
17th conference on September 8 9 and will close its 
conference in Washington where it will celebrate the 
fiftiet i anniversary of the founding of the National 
Bureau of Standards 

President James B Conant of Harvard University 
u Honorary President of the Congress Further de 
tails may be had from Harry L Fisher Division of 
Chemistry National Research Council 2101 QontU 
ft tion Avenue Washington 23, DC 
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The Second General Assembly and International 
Congress of the International Umon of Crystallography 
will be held in Stockholm from June 27 to July 3 1951 
Further information may be had from Mr R C Evans 
General Secretary of the Union Crystallography 
Laboratory, Cavendish Laboratory, Cambridge Eng 
land 

Dr Ernest Zipkes formerly hoad of the Depart 
ment of Road Research Federal Institute of Techno 
logy Zurich (Switzerland) has boen app inted Director 
of the Central Road Research Institute Dolhi 

The following research fellowships have been 
awarded by the National Institute of Sciences of India 
for 1960-52 

NJS Senior Research Fellowship 

Mr S P Basil to work on Some Physico Chom cal fa< tors 
affecting fresh water fish cultural practices in In ha at 
the All India Institute of Hygiene A Public Health Cal 
cutta (For a year only) 

Dr 8ukh Dev for Studies in Sesquiterpenes at tlio 
Indian Institute of Sc once Bangalore 
Dr P B Mathur to work on Prevents o Measures to 
eliminate the lose of v taimn C during storage n potato 
tubers at the College of Agriculture Banuras Hindu 
University Ban ores 

Mr V R Thirm onkataohar to work on Compressible 
Fluid Flow at the Central College Bangalore 
Imperial Chemical Industries (India) Research Fellowships 

Mr C Balakrishnan for Study of Internal (onvers on 
(o-efficients of Radio isotopes at the National Physical 
Laboratory New Delhi 

Dr I M Chair to work on Preparation of Haemostatics 
from oil-seeds at tho Indian Institute of Science Bangalore 


Mr A G K Menon for Ichthyological Studies with 

Special reference to Zoogeography at the Zoological 
Survey of India Calcutta 

Dr (1 C Mitra, for Morphogonetic studies The origin 

and development of the loaves and thoir parts at the shoot 
apioes of Angioaperms at the Calcutta Unit entity 

NIS Junior Research Fellowships 

Mr V Chandrasekharan to work on Tho scattering of 

light in crystals and determination of eloatio constant 
at the Intian Institute of Science Bongali re 
Mr A K Chaudhuri to work on Electron Optics of the 
Electron gun used in Electron Microscopy at the Calcutta 
University 

Dr Q S Deshraikh to work on Analytical aspect of 

Cerium and Thorium Chemistry at Banaras Hinlu Uni 
versity Banaras 

Dr B D Mundkur to work on Horedity and Variation 
m Aaooraycotos particularly antibiotio yielding Fungi 
at the Bombay University 

Mr N Satapati to work on I Urology Petrochemistry 
and Petrotei tonics of Fastern Ghats at tho Andhra 
University 

Dr Q Venkatacholam to work on Animal Brooding 
including Animal Genetics & Applied Statistics at the 
I iv estock Research Station Ilosur 

Dr (Mrs ) Vidyavati to work n Probleti» in tl e Ana 
torny of Labeo rohita at the Ulmersity of Delhi 


ERRATA 

In May I960 188UO p 410 column I line 35 read 
Barber for Barbour p 4]) column 1 lino 45, read plot 
for plate p 446 column 2 line 36 read maoroscopi 
cally for microscopically p 451 column I, lino 18 
read pressure for presence 
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CALCIUM GLUCONATE FROM CANE SUGAR 

In the manufacture of calcium gluconate a very 
important salt used in calcium therapy, pure crystal 
line dextrose is almost always employed as the start 
mg material Only a passing mention is made by 
Loam* of the production of calcium gluconate by the 
fermentation of cane sugar The authors using a modifi 
cation of the electrolytic process originally developed 
by Isbell 1 and studied by Fink* successfully produced 
a few tons of calcium gluconate from cane sugar 
The quality of the product was comparablo to that 
from pure dextrose and the cost of production was no 
higher This is of particular importance as practically 
no pure dextrose is at present produced m India at 
competitive rates 

A 70% solution of cane sugar in warm water was 
hydrolysed by boiling with 2 gms of cow sulphuric acid 


per litre of solution for 10 to 15 minutes Tho sulphu 
no aud was removed by precipitation as barium sul 
phate and the electrolytic oxidation of the hydrolysate 
was carried out under the following conditions 

Concentrations of glucose m the electrolysate 
18% 20% KBr 1% NaCl 1% and calcium carbonate 
in suspension 5% Cathodes and anodes of Acheson 
graphite were used and the approximate current density 
was 0 6—10 amp per sq dm The current efficiency 
under these conditions was about 90% and calcium 
gluconate cyrstalhzed out of the electrolysate when 
nearly all the glucose was oxidized The fructose 
(as when cane sugar is used) somewhat contami 
nates the final product This is m fact one of the major 
diffi culties in using cane sugar as starting material 
The bulky nature of calcium gluconate renders its puri¬ 
fication from fructose all the more difficult However 
on recry stallixation and repeated washing yields of 
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about 20%—25% on the weight of cane sugar could 
be obtained The material so prepared conformed to 
the B P standard 

It was possible to use the mother liquor from the 
crystallizations for electrolysis by adding more cane 
sugar hydrolysate, bromide chloride mixture and cal 
eium carbonate But the repeated use of tho mother 
liquors entails large accumulation of fructose and both 
the yield and quality of the calcium gluconate suffer 
ultimately At this stage the syrup containing atiout 
12% calcium gluconate and 40% 50% fructose may be 
used directly for oral consumption or the calcium "glu 
oonate recovered from the syrup as the basic salt 
The commercial success of tho process will depend 
largely upon the use to which this mother liquor is put 
to However m our large scale production tho mother 
liquor syrup was discharged 

20 porcelain cells of 5 gallons capacity wore used 
and a daily semi commercial scale manufacture of 30 
tbs of calcium gluconate was kept up for several 
months 


S Balsundaram 
R K Hiram 
V .Subrahmanyan 

Department of Biochemistry, 

Indian Institute of Science, 

Bangalore 3, 1 11 1949 

* Loam Carlos L Sugar news 20 467 470, 517 21 1030 
> Isbell, H 8 dal Industrial hny Chttm 24 375 1032 

• Fink C G and I) B Hummers Trans kleclrochtm Soc , 

74, 24, 1038 


ON THE BIONOMICS OF THE CARP. 

THYNNICH7HYS SANDKHOL (SYKES) 

ThynntrJUhys mndkhol is one of the indigenous South 
Indian carps about the bionomics and environmental 
conditions of which much detailed information is not 
available It is an interesting example of discontmu 
ous distribution, and is regarded as an evidence of 
Malayan affinities m the freshwater fauna of peninsular 
India *>* The genus ThynntcMhyn Bleeker is mostly 
confined to tho Far East, T tynnoule# (Blkr ) and 7 
polylcpw Blkr occurring in Borneo and Sumatra 3 , 
Malaya states 4 and in Siam 3 -* T mndkhol 
Sykes, occurs in Malaya 7 and in South India where it 
appears in tho Godavari and Krishna 8 and in theTunga 
bhadra* The elucidation of the natural breeding and 
nursery areas and of the food and feeding habits of 
this species is made in this note for the first time This 
is of considerable importance for the fish though less 
common than Cotta coda (Cur & Val) and Lobeo 
fimbnatue (Bloch), can now be added to species that 
are propagated in the provincial waters of Madras 

This medium sized carp may be easily recognized 
by its silvery sheen, minute scales and spindle-shaped 
body It attains maturity when about 12 inches m 
size, and spawns during the S W monsoon (June 
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September) in the three major rivers, when they are 
highly turbid with water temperature ranging from 
28 4 —29 0°C The waters are also alkaline and well 
saturated with oxygen (Table I) 

Table I 


Hydrological conditions Godavari Krishna Tungabhadra 


Date 13 0 49 

Turbidity in rmfl 3 0 

Temperature °G 29 0 

pH 8 0 

Dissolved O, (mg/1) 4 2 

Pres CO, (pp 100 000) nil 

Carbonates (pp 100 000) 0 308 

B(carbonates (pp 100 000) 4 0 

OWpridos as Cl (pp 100 000) 0 8 

Sffloates as SiO, (pp 100 000) 1 24 

Phegpliates ns V (pp 100 000) 0 046 
Nitrates as N(pp 100 000) nil 


15 7 49 20 9 49 

3 5 7 5 

28 4 .28 6 

8 2 8 0 

52 5 879 

nil 0 253 

0 775 ml 

9 77 6 710 

2 0 0 4 

1 12 1 040 

0 051 nd 

nil nil 


The hatchlings enter tanks, ponds and swamps 
connected with these nvere and grow to a size of 18 
to 24 inches and weight of 2 to 3 lbs by the summer 
months of March, April and May, when they are netted 
and marketed by the l°cal people As these waters 
get dry during sum, r r, it is evident that the rate of 
growth of this fish lS'ftighly satisfactory The following 
(Table II) are the hydrological conditions of three 
waters in which the species grows and attains mar 
ketable sue within 8 to 19 months These conditions 
do not seem to differ much from those of spawning 
given in the previous table 

Table II 


Hydrologit al_ conditions 


Jallakalva Kankipadu Edurur 
(E Goda tank swamp 
van) (Krishna dt) (Kuraool 
dt) 


Date 

Turbidity in raw 
Temperature m °C 
* roe CO, (pp 100 000) 
Carbonate (pp 100 000) 
Bicarbonate (pp 100,000) 

Dissolved O, (ct /I) 
Chlorides (pp 100 000) 
Phosphates (pp 100 000) 
Silicates (pp 100 000) 
Nitrates (pp 100,000) 


13 9 49 16 7 49 23 9 46 


Over one hundred specimens of the fish were col¬ 
lected from these areas, for the determnation of the 
natural food Both the young ones and adults are 
predominantly plankton feeders Sandgrains and mud 
also occurred in some of the guts examined The fol 
lowing is the comjiosition, in average percentage volume, 
of the diet of the fish 

Myxophyceae Anabatna, QUotnehta , Mertamo- 
pedut, Mterocysits, OsctUotona and Sptruhna 25% , 

Chlorophyce&o Ankutorodumut, Ckrooeoeetu, 
Cloetmvm, Coelastrum, Coemanum, Crvcxgtnta, Ettdo - 
nna, Oonatozygon, Mougeotta, Oedogontum, QocytHs, 
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Pedtastrum PUurococcus Scenedexmus SphatroeyAts 
Spxrogyra and Tnbonema 40% 

Diatomaeeae Achnanthes Amphora Anomoenew 
Coceonets Cyclotdla Cymbdla Evnotta Fragtlarui 
Qomphonema Gyrosigma MeUmra Navxcula Nxtzachui 
PvnnuIarM Rhopalodta SurxreUa S ywdra and Tabel 
larta — 15 % 

Protozoa Chlamydomonas Evglena Tmchelo 

monos Glenodentum Phacua and Stylontchut —5% 

Rotifera Conochilus Dvurella Pedolton Rotifer 
and Notholca —5% and Crustacea AlontUa Boamtna 
Ctrxodnphxna Dtaphanoaomn Stmma Stmocypn* 
Dtanlomtts Eucyclontt and Mtcrocyclon* — 10% 

We are thankful to tho Director of Fisheries 
Madras for according permission for the publication 
of this note 

P I C HACKO 
b V Ganapati 

Freshwater Biological Station 
Xilpauk Madras 20 11 1040 

• Horn S L Proc Nat In* Sri Indio 10 421 439 1944 

' Blumachar B 8 Curr Set 14 1 1945 

• Weber M * Beaifort L t D full, of the I ruin Austral an 

Archipelago Leiden 3 191(1 

• Hone A C W T A My ora G 8 Bull Raff Mum Singapore 

13 59 1937 

• Horn 8 I Journ Sian Soc Nat Hurt S ppl 6 141 184 

1923 

• Smith H G Hull VS N t Mus 188 209 210 1945 
» Maxwell t N Malayan F shes Singapore 1921 

• Gay 1> The Fauna of Brd sh India Fishes T omlon 1 1H81! 

• Chacko P 1 and Kuriyan U K Froc Indian Acad t>c 

88 106 17(1 1948 


THEORY OF THE CORONA DISC COLOURS 

The coronas are rainbow coloured concentric 
rings seen around a bright source of light when viewed 
through a thin cloud or a fog With monochromatic 
light the corona consists of alternate bright and dark 
rings The first order dark ring experimentally obser 
vable has angular aperture varying between 3° to 20° 
m the direction of observation Tho central disc < f the 
corona is illuminated with maximum intensity of light 
when monochromatic light is used With white light 
the central corona becomes intensely coloured tho 
colour depending on the size of tho drops The colour 
changes abruptly with the ohange in the size of the dropH 
and can best be observed by allowing an artificial cloud 
formed in a flask to evaporate slowly 

The corona formation is explained by the diffrac 
tion theory due to Verdet* This theory explains tho 
maximum intensity of the central corona disc with mo 
nochromatio bght but fails to give a satisfactory account 
of the preponderance of one colour over the others 
when white light is used According to the diffraction 
theory the central disc colour should be white Aitkc n s 
Bams* and others have studied the colouration of the 
corona discs, but no satisfactory explanation of this 
has been obtained, 
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Tn 1908 Mie* had proposed tt general theory of 
light scattering which was used by the author 5 and 
co workers to study the scattering of light by large 
sized water drops This required the evaluation of 
a number of scattering functions depending on Bessel 
functions of high order These theoretical results 
explained the experimental observations of the scat 
tering of light Those results are also found to bo useful 
in explaining a number of optical phenomenon m the 
atmosphere Meeke* used the Mie s theory to explain 
the formation of the rainbow and the supemumery 
bows The numerical results of Mie s scattering theory 
are capable of explaining not only the colours of the coro 
na discs but also of (oronas Broken Bows and trans 
mission of light Tn thiB note an explanation of the 
colours of the corona discs is given on the basis of 
Mie s theory 

The angular apertures of tho corona discs does not 
exceed by about 20° in the line of observation It is 
therefore necessary to find the maxima of intensity for 
the angles of scattering lying between ir and ir 20° 
The intensity of light depends mainly on a — 2wp/A 
the ratio of the oircumferenco of the drops of radiuB 
P to tho wave length of light A The results of the 
intensity of scattered bght* within these angular aper 
tures for different values of a indicate that the intensity 
fluctuates with change in a and is a maximum for values 
of a (18 or 15 Thus for a given wave length of bght 
there are three distinct sizes of the drops for which the 
intensity of hght becomes a maximum The following 
tahle shows relatively tho experimental observations 
of Barus 3 and the results from Mie s theory 

Rad us of drops in P for different a 


Red (7000 AT. ) 
Green (5900 A L ) 
Vn let (4000 ATJ ) 


Me 
0 921 
0 470 
0 380 


0 828 0 80 1 55 1 60 
0 837 0 60 X 19 1 IS 
0 509 0 SS 0 96S 0 98 


The above tablo indicates that there is a fairly 
good agreement between theory and experiment A 
fuller at c lunt of tho applications of Mie s theory to 
other optical problems will be published elsewhere 
Further experimental work m this direction is in 
progress 

Y G Naik 

Gujarat College 
Ahmeditbad 
31 12 11149 


1 Verdet Ann chtrn el Phy* (3) 34 137 Physics of the Air 
by Humphrey pp 628 
3 Aitken Proc Roy Soc 17 116 1890 

• Barus Carnegie Institute of Weshingtt n 3rd Report p 60, 

1908 

• Mie Ann t Phy* IS 377 1908 

> Paraujpe Naik and Vadja Proc Ind 1 cad Scl 9 363, 
1939 ibid 9 352 1939 

• Meeke Ann d Phyt 61 471 1920 »ot d 02 633 1920, 

dnd, OS 267, 1921 
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ENERGY OF HOMOPOLAR BONDS 

The object of this note is to present a simple method 
of calculating the purely covalent bond energy of homo- 
polar diatomic molecules This energy is given by 

? (1) where e is the electronic charge r 

2rVn(n+2) 

the mtemueloar distance and V T»(»4 2) is the spxn 
factor of tho shared electrons The valuo of n is 1 
for halogens and 2 for hydrogen and akali metals 
The purely covalent energy is therefore 1 /3 48 of the 
Coulombic energy for halogens and 1/5 86 in the case 
of hvdrogon and alkali metals The results are given 
in the following tables 

Tabik I 

Horn! ionic bond obs cov cal cov spin 

(A A) dwt nature energy Itotul bond fa< tor 

energy enirgy 

,-A P (r-D v ;. f , V»(n + D 

HH 0 748c l> Oft 103 4 81 4 79 3 2 82 

F F 1 44Hc 0 014 70 08p 00 8 00 8 1 73 

C1C1 1 98P 0 024 00 9Hp 02 9 48 4 1 73 

llr Br 2 2HP 0 032 45 41 0 42 0 1 73 

II 2 0bP 0 043 35 0H 30 0 33 0 1 73 

Tabik IB 

Bond distance obs bond cal bond Hp n factor 
(A A) energy onorgy n(»+2) 

y*A P VrV^ 2) VMn + Sj 

"lTh 2 07Ri 20 3 22 0 2 83 

Na Na 3 07Ki 18 4 19 1 2 83 

K K J 91Hi 12 0 15 0 2 83 

r« C» 4 50Ki 10 1 13 0 2 83 


H—Heraberg Moletular Spectra and Molecular Structure 
8 c Bcboinaker uni Stoxenuon Jour Amer Chen Sor 
03 47 1941 

P Pauling Tho Nature < f (lie Chemical Bond 
Hi Bice Hectronic Structure and Chemaal Binding 
8 p—Sponer Molekid Spektren 

According to Pauling 1 the bond in the hydrogen 
molecule is due to the resonanco of two electrons between 
the two nuclei which contributes 80% to the total bond 
energy The remaining energy should come from the 
partial ionic binding An assumption of 5% total 
ionic character it 2 6% for each of the resonance 

structure H H and H H would be m agreement with 
tho observed result On this basis the ionic binding 
energy is 22 K Pals The balance of tho observed 

bond energv and the ionic binding energy 81 4 K Cal 
compares favourably with the value 79 3 K Cal calculated 
from tho equation (1) and also is in full agreement 
with the calculation of James and Coohdge* which 
are based upon a thoroughly satisfactory theoretical 
treatment It is not therefore necessary to ascribe 
‘ 15% of the bond energv of hydrogen to complex inter 
action and deformation terms (Pauling 1 ) Although 


the small ionic character of hydrogen has been indica¬ 
ted by a moment 0 015 measured by Watson * this value 
is not enough to account for the observed value of 5% 
from bond energy data The covalent bond energy 
calculated from equation (1) by taking the mtemuclear 
distance of hydrogen as 0 6° observed m all covalent 
bonds is however in full agreement with the observed 

In the case of halogens small electric moments 
of the order of 0 1 to 0 4 have been reported which would 
indicate definite partial lomc character due to resonat 

ing structures Cl Cl Cl (T Cl Cl These values are given 
in Table 1 column (3) The purely covalent bond 
energies after correcting for the ionic binding given in 
Table 1 column (5) compare favourably with those 
calculated from the formula (1) and are within the 
uncertainties of the bond energy values 

In the case of alkali metals the agreement between 
calculated and observed values is fair Tho bond oner 
gus arc not known with any degree of accuracy 

S K Kulkarni Jatkar 
(Miss) S B Kulkarni 

General Chemistry Section 
Indian Institute of Science 
Bangalore 3 
21 1 1950 

1 Pauling The Nature of the Chemical Bond 

* Jamos and Cotlidge Jour them l'hye 1 825 1933 

• Wotaon H F Proe Roy Soc 132 009 1931 


EFFECT OF REHNINC AND DEODORIZATION OF 
COCONUT OIL ON CALCIUM UTILIZATION 

It has been shown bv balance experiments on hu 
man subjects 1 that the detrimental effect of coconut 
oil on calcium metabolism is aggravated when the oil 
is subjected to the processes of r fining and deodon 
zation Since a large amount of coconut oil m the 
refined and dpodonzed conditions is consumed for die 
try purpose further investigation dealing with the 
problem of nutritional importanc e of ro( ned and deo 
donzed coconut oil using rats instead of human sub 
jecta as the experimental animals was earned out 

Four adult rats were selected and they were first 
given the diet D I containing refined and deodonzed 
coconut oil (cocogem of Tata oil Mills Ltd ) at 10 p o 
level of intake After a preliminary period of four days 
on this diet the urine and faeces of the animals were 
collected for a further period of four consecutive days 
on the same diet They were then given the diet P II 
in which the refined and deodonzed coconut oil of D I 
has been substituted by the crude coconut oil as sold 
in the market The urine and faeces of the animals on 
this diet were also collected for a further period of four 
days after a preliminary penod of equal days 

Both the diets supplied high grade animal protein 
and utilizable calcium m the form of defatted milk 
powder The diets were further enriched with calcium 




June, 1950 


LETTERS TO THE EDITOR 


487 


and other minerals by the inclusion of Osbomo and 
Mendel Salt Mixture at 5 p c level so as to counteract 
the detrimental effect of ordinary crude coconut oil 
on calcium utilization as observed by Basu and Nath* 
and De Karkun and Roy* in their experiment with 
low calcium rice diet 1 he composition of the diets 
are shown ui table 1 The calcium contents of the 
daily diet consumed and of the urine and faeces were 
estimated according to the standard permanganate 
method as adopted m our previous communication 1 

Tabif T 

ShOWINO THE COMPOSITION OF THU TWO DIETS BASED ON 
CRUDE Ot ONLT OH, AND REFINED A DEODORIZED (OlONUT 
OIL TiTK FU I BFS ARK KXPRFHSKD IN «M 

Name of ti e lot l *,tuff V xpenmontal diet 


D l D II 

Hi x> 70 70 

Pulso ft 5 

Defatted milk powder 10 10 

Salt mixtuin (Oshomo & Meudol) ft ft 

( ru ie ooc nut od 10 

He fined an 1 leo iori/orl ci nut oil 


( cocooem f Tat* oil M I'*) 10 


lhc results of the balance experiments presented 
in Tube II show that with almost an equal intake of 
calcium w hen the dietary fat of D I is changed from 
the refined and deodorized variety to the ordinary crude 
variety as in diet D II tho daily calcium retention is 
improved from +5'> 0 mg to +73 2 mg The above 
low retention of calcium duo to refined and deodorized 
variety of coconut oil is mostly due to higher excretion 
of this element in faeces and thus indicating that under 
the influence of tho abovo variety of coconut oil the 
absorption of calcium through the intestine does not 
take place properly l ho present results substantiate 
our previous observations to show that coconut oil 
produces highly detrimental effect on calcium utili 
zation when the oil is subjected to the processes of 
refining and dcodorization 

Table II 

KnOWINO THE INTAKE KXCBFTIONS AND RETENTION OF 
» ALCII M IN BATS WHEN THEY ARE KKIT ON < RUDE AND 
REFINED ( Ot ONI T OIL DIET TliE FKH RES ARB EXPRESSED 
AS DAILY AVERADE VALUES PER RAT IN MO 


Diet Dietary Urinarv Faecal Totsl Balance 

intake output output output 

Refined and deo 

deri/ed coconut 146 4 4 8 86 0 91 4 1 Sft <> 

oil diet D I 

Crude coconut oil 148 3 6 1 64 0 70 1 + 71 - 

diet D II 


* In consideration of the results of the present and 
previous experiments the authors are of opimon that 
the manufacture of refined and deodorised coconut 
Dll for edible purpose should not be encouraged 


Our thanks are duo to tho Indian Research Fund 
Association for a grant to tho Nutrition Research 
Unit of this laboratory which enabled uh to carry out 
these investigations 

H N Ob 
I N Karkun 

Biochemistry and Nutrition Labi ratories 
Dacca University 
Dacca Pakistan 
4 2 1950 

1 De H N and Krnkun T N I> I Tour liar Sfr 2 114 1949 

• Bairn K P and Nath H 1 IndJoir Mrd Jit* U 27 1946 

* De H N Karkun J N and Ho\ J K Unpublished data. 

Thorns 1949 

DEVELOPMENT Or THE TEMALE GAMETOPHYTE 
Of ORYZA COAR(TiT4. ROXB 
Tho archesponum being hypixlermal in origin is 
differentiated anil distinguished in tho second layer 
of the nuccllar tuwue as a polygonal cell of comparatively 
larger dimensions with thicker and denser cytoplasm 
anil relatively large nucleus It is strutly conhneil to 
a single cell as was observed bv Kuwatla* in 0 mtiva 
No parietal cell is observed to be rut off and the arches 
ponum acts and functions directly as a megaspore 
mother ceil after propor nourishment and development 
The m m cell then undergoes a jh nod of rest bo- 
fore meiosiB starts In the resting stagi the nucleus 
contains one conspicuous nucleolus embedded in the 
chromatin network The general cytoplasm 1 B minutely 
vacuolated throughout at first but bigger vacuoles 
appear latoi in the general plasma along with the growth 
of the cell Its apex ib broader and the lower end is 
tapering After the reductic n division a cell plate is 
formed near about tho central region thus dividing 
it and thereby forming two dyads Tho second dm 
sions follow simultaneously in both the colls (upper as 
well as lower) resulting in a linear titrad of four megas 
poies Kuwada* Terada 4 and Tuliain and Aldama 1 
observed similar typo of devclc nmi lit in 0 mtiva 
Some time after the upper three m< gasporcs show 
various types of contraction leading to the ultimate 
degeneration and the chaluzal one alone functions 
These three upper cells after complete degeneration 
and disintegration are observed as dark staining 
shapeless masses covering and cupping the functional 
and developing megasporc This disintegrated cap 
lasts till the 4 nucleate stage of the sac 

The develoj ment of the female gametophyte is 
<f the usual moiiosporic tight nucleate (N irmal) type 



Fig 1 Tho hapl 11 rhn moaorae numlx r of O roaretata 
Ktxb x 2000 

The haploid chromosome number is counted os 
24 (big I) from the pm cells as was previously 
reported by Parthasarathy* 
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Fuller details will be pubbshed elsewhere 
We offer our sinocre and grateful thanks to Sn 
Jyotirmoy Datta office of the Dictionary of ¥ conomic 
Products of India (C 8 I R ) New Delhi for kindly 
helping with some literature references from his perso 
nal library 

A K Paul 
K M Datta 

Jute Agricultural Research Institute 
Raikes House Hooghly 
1 4 1960 

* Juliano J B ani Aldama M J Phtljjtne Agr r 20 1 134 

1937 

» Kuwada Y Bot Mag Tokyo 24 267 281 1910 

* Partbaaarathv N C / tolog-a I 307 1938 

* Teran la 8 Jour C U Agr c Hokkaido Imp Inv Sapporo 

Japan 19 245 260 1028 


NEW REAGENTS FOR THE CHARACTERIZATION 

AND PURIFICATION OF SGUAIAZULENE 

During our work on some sesquiterpenes derived 
from 8 guaiazulene it was thought of interest to dove 
lop a few new reagents which should form sparingly 
soluble stable complexes with azulenes and should 
possess high crystallizing power It should also be 
possible to readily and easily regenerate the arukne 
in a pure form fr >m such a compound With this end 
in view a large number of polymtro compounds were 
tested for their capacity to form double complexes 
with 8 guaiazulene Picramidt has been found t > be 
superior to all the formerly known four reagents 1 * 
which are being used for the identification of azulenes 
Pioryl chloride can alBO be used for the purpose and is 
m fact rtuperior to styphme at id and possibly to pi 
cno acid in this respect 

Picramide readily forms a double compound with 
8 guaiazulene in alcohol acetic acid solution the 
compound crystallizes in black noedles with a coppery 
red luster and is obtained m a very good yield in a more 
or less pure form from the crudt azulene directly The 
pi p of lb3 5 is quite sharp For tho regeneration of 
pure b guaiazulene from the picramide c fnplex three 
techniques have boen developed The compound is 
refluxed with cyclohexane containing a small percen 
tage of dry benzone when the azulene is regenerated 
and the picramide precipitates out On cooling the 
picramide is filtered off and the filtrate after dilution 
with petroleum ether is passed through a column of 
alumina to remove the last traces of picramide For 
larger quantities the addition compound is mixed 
with an equal amount of an inert material like alumina 
and placed in the thimble of a soxhlet apparatus and 
extracted with cyclohexane till the extract is no longer 
coloured blue The third method makes use of the 
decomposition of pioramide with alkali 

Picryl chloride also gives a complex crystallizing 
in black crystals with a coppery hue m p 97 98° from 
alcohol The azulene can be liberated from this com 
pound by treatment with alkali 


All these methods have been described for S guai 
azulene but it is hoped that these reagents may also 
prove to bo equally useful for other azulenes 
hull details will be published elsewhere 

K B Dutt 
Sukh Dxv 
P C Guha 

Department of Pure & Applied Chemistry 
Indian Institute of Science Bangalore 3 
3 4 I960 

R i/ oka on 1 R id lolph Hrh Chim Aria 9 118 132 1920 
* Pfin and 1 lattner lb l 19 868 1930 


NEED FOR INVESTIGATION ON SYNTHETIC 

MOTOR AND AVIATION FUEL FOR INDIA 

1 maneial value of loss being sustained by owners 
of motor cars and transport vehicles year after year 
since the commencement of restricted supply of petrol 
tan hardly bo over estimated 

Two projects 1 relating to the possibility of produo 
mg synthetic pi trol from Indian coal one costing 
Rail crorts mil the other Rs40 croros are under 
consult ration of the Government of India 

Tn course of a symposium held in Allahabad m 1949 
Dutta Roy* correctly adduced statistical support for 
the establishment of Research Institute on the subject 
Stuart* discussed tho need for synthetic liquid fuel to 
replace natural petroleum which is limited and the 
two chief alternative processes now in use in IJ S A 
are economically unsound I he Minister of huel and 
Power IJK 4 stated that the Fuel Reseanh Station 
of the Department of Scientific and Industrial Research 
are carrying out researches for several years but re 
suits so far obtained do not yet justify plans for opera 
tion on commercial scale in that country We have 
however now Ik fore us the Report on the Petroleum 
and synthetic Oil Industry of Germany - by a Mis 
sion from the Ministry of Fuel and Power Pubbshed 
by His Majesty s Stationary Office London This 
pubhcation offers very little hope for economically 
successful pioduction of petrol from Indian coal 
Instead of depending too much on mere reproduction 
of what Germany was economically unsuccessful ins 
pite of persistent efforts for years it seems quite worth 
while for India to take up the problem on independent 
lines based on abundant cheap raw materials which are 
cither available or may be developed with planned long 
term policy 

Berthelot 4 eighty one years ago combined oarbon 
and hydrogen in his research laboratory at high tern 
perature and produced acetylene The subject is 
therefore an absolutely old one and has been extensively 
investigated m different scientifically advanced countries 
for over 80 years so far with no commercial sucoess 
Let the fuel technologists mutate one of the plants for 
defence purpose exclusively Such step however should 
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increase of intensity from 0 to 2tfhrs with a maximum 
of 7 9% at 12 hours A magnetic storm of the sudden 
commencement type began at 23 40 hrs I S1 I he storm 
was followed by a sudden decrease in cosmic ray mten 
sity with a minimum of 4 82% at 0 0 hours on 21st Feb 
At Delhi a partial severe type of radio fade out was 
observed on 21st between 15 40 to 16 20 hrs 1ST 
On the 22nd there was another rise in intensity of about 
3 7% at llhrs 1ST following which there was a drop 
in intensity below the mean value which continued 
till the 25th during which period the magnctio storm 
as reported from Kodaikanal persisted On the 20th 
it was slightly disturbed and on 27th and 28th it was 
calm No solar flare up was observed during 20th 
22ndFeb at Kodaikanal pr bably due to l id weather 
there was however a newspaper report of obsc rvation 
of such an occurrence on 22nd Ftb frtm lapm Ihe 
group of phenomenon found usually associated with 
an intense solar flare up was thus observed dunng the 
period 20th 25th Feb lhe cosmic ray intensity attained 
t urves T and II 



the normal value from early 26th Feb (tv) On 
the 28th Feb the ionization chamber record shiwed 
on increase in cosmic ray intensity with a maximum 
of about 7 3% at about 16 hrs I S1 and the counter 
telescope arrangement recorded an increase about 100% 
at J3 10 hrs approximately (( urvt II) The higher 
percentage increase in counter telescope arrangement 
items to indicate that the increase was mainly due to 
partioles of higher energy which also arrived earlier 
The increase recorded on Feb 28 was of a simple nature 
neither accompanied by radio fade out nor followed 
by any decrease in intensity indicating thereby the 
absence of any ionospheric and magnetic disturbances 
As this increase could not be correlated with an increase 
in the number and activity of sunspots or magnetic 
storm and radio fade out the question arises whether 
it could be attributed to solar flare up According 
to the report in Nature the group of large sunspots went 
out of sight on the 27th February Several obsorva 
turns hare also been recorded by Ehmert* (1941 43) in 


whioh increase in cosmic ray intensities could not be 
correlated with any sunspot activities or radio fade 
outs 


Our thanks are due to Dr A K Das Director 
8olar Physics observatory Kodaikanal and to the Re 
search Fngmeer All India Ralto Delhi for supplying 
us with information used in preparing the present 
note One of ua (P A 3 C ) i« indebted to the National 
Institute of Sciences of India for the award of an I 0 I 
Research Fellowship We are also indebted to Dr 
D M Bose Director Bose Institute for many helpful 
discussions 


Bose Institute Calcutta 
12 5 1950 


T I Chakraborty 
P K Sen ( howohuby 


> A Big Suiwpct Aaturr If > X01 * \ ruary <>B 19«o 

* thakrab rty I J & Cl atterict S U Ini lor Ihjrna, 

S3 526 11)4'! J ™ 

• Ehmert A tie t F Nat rforacht t j St <4 1048 


SYSTEMATIC SAMPLING III 

Tho population to be sampled is a p dimensional 

rectangular field consisting of IT* n, strata each of 
1 

D cells Let (j-, x, x p ) be the co ordinate of a cell 

in the field Along x direction there are n, sets each 
containing k, rectangles of (pi) dime mums Then 
systematic sampling may be defined as follows from 
a stratum v cells arc taken at random and every jt,‘ h 
cell along x, dircctii n from every chosen cell is taken 

comprising a systematic sample of size v n », (e f 

Daa*) Under stratified sampling v cells are taken at 
random from each stiatum an 1 under random sampling 

r II n cells are taken at random out cf all the cells in 


the population 

This population is considered to be a sample from 
an infinite population in which the expectation and 
variance of the yield of each «ell is constant and the 
correlation between the yield of two cells is a function 
of tho gap between them (r / Cochran 1 ) 

Let <r r J or, * and <r, y * be the variances of the 
sample mean under random stratified and systt matic 
sampling as m Das (1949) p («, u « p ) bo tho cor 

relation between two points of gap (« x v t M \ an( j 
P («i ± «» ± «p) is such that for p 3 P 

P («i ±*. ± «,) P K u, «,) + [ (« x - u u ) 
+ P ("i -«* «*) + P (»i -** « 4 ) 

Let A, and 8, are the usual difference notitims with 
respect to u, and A, P («, ± u, ± and 

V P («i. «i m p) be denoted by Ai and 8.* resnec 
tirely 
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Then <r r * <r it * and <r, y * have been calculated and 
the following theorems proved giving sufficient condi¬ 
tions for all infinite populations 

Theorem 1 If (») A, < 0, and («) 8j* > 0 for 
j = 1,2, p, and j ± t, then stratified sampling with 
stnpB x { = const is more efficient than random 
sampling 

Theorem 2 If (t) Aj < 0, (») A, < 0 and (m) 
8,* 0 for i = l, 2, p, then stratified sampling 

with strips = const and x t = const is more effi 
dent than random sampling 

We can state more general theorems equivalent 
to theorem 2 for stratification by stripes 

Theorem 3 If (t) A, < 0 and (»*) 8, 1 > 0, both 
for t = 1, 2, p , then stratified sampling in general is 
more efficient than random sampling 


Vol, 15, No. 12 

Theorem 4 If 8, 1 >0 for ♦ = 1, 2, p, syste¬ 
matic sampling defined here is more effident than 
stratified sampling 

[N B This theorem is true even if the strata have 
got different expected means and variances] 

Theorem 5 Under conditions of theorem 3, stated 
above, systematic, stratified and random sampling 
methods are in decreasing order of effidency, 
»e < ov* < er r * 

A C Das 

Department of Statistics, 

Calcutta University, 

24 2 1950 

» Cochran W Q An« Math Slot 11 164 177 1646 
* Daa A C Two dimensional systematic sampling Scwjtck 
AMD Cui/tukb 15 157 168 1649 


BOOK REVIEWS 


The Characteristics of Electrical Discharges in 

Magnetic Field —By A Guthrie and R K 

Wakerling Published by McGraw Hill Book Co , 

Inc N Y Price *3 50 

“The characteristics of electrical discharges in 
magnetic fields ’ by Guthrie and Wakerling published 
by McGraw Hill Book Company in then- Manhattan 
Project Technical section senes supplies a book in a 
field where there were previously none In the rapidly 
growing fields of mass spectroscopy and ion accelerators 
the conditions under which the sources of ions operate 
have not received that attention it deserved until 
the growth of the American Manhattan project The 
present volume desonbes the work on characteristics 
of ion sources produced by discharges m magnetic 
fields by the group at Radiation larboratory at the 
University of California m connection with the magne 
tic separation of Uranium isotopes and related fields 
The book is comprehensive and lacking only m certain 
technical and engineering details which have perhaps 
been omitted for obvious reasons The practical ex¬ 
perience embodied m the book will make it an obhga 
tory reading and reference book for all those who wish 
to work on mass spectroscope and ion accelerators 
There » a last and useful chapter on the Phillips Iom 
ration gauge for measuring higli vacua which workB on 
the principle of ionization by collision m magnetio 
fields This chapter though not quite related to the 
rest of the book is an useful addition and is the most 
complete description of the Philips type gauge that the 
reviewer has seen 

In printing and the diagrams the conformity with 
previous volumes of the senes has been maintained 
and the pnee has been kept low 


Vaccum Equipment and Techniques— By A 

Guthrie and R K Wakerling Published by McGraw 

Hill Book Co Inc N Y Pnce $2 50 

The publication of the volume on vacuum equip 
ment and techniques in the Manhattan Technical senes 
is welcome addition to the inadequate literature on this 
subject The first chapter on basic designs of vacuum 
systems is not usually met with in most books on 
vacuum technique It is well wntten and will be use 
ful to all who want to design vacuum systems for any 
purpose The description of the conventional pumps 
in the second ohapter is useful although incomplete 
and is not meant to bo used as a guide to marketed 
mechanical and diffusion pumps Vacuum gauges 
have been fairly completely described Vacuum 
materials and equipment are also quite comprehensively 
treated as far as metal systems are concerned Glass 
systems however have not been dealt with and the 
omission 1 suppose has been purposely made, although 
the matter of insulated leads into vacuum systems, 
glass seals, and certain types of metal and glass systems 
are of importance in certain types of vacuum work 
The chapter on detection is again something of great 
usefulness to all workers in the field It ib regretted 
that the palladium tube hydrogen ion gauge for detec¬ 
tion of leaks which is of general interest and usefulness 
in this field has been overlooked 

As a handbook to all those who work with evacua¬ 
ted systems this book will be indispensable As a 
manual that one can tnm over at any page and use as 
reference it will be useful in any laboratory bookshelf 
The printing is good and the diagrams are dear and in 
comformity with the other books of the series 


B D. N. 


B. D. N. 
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Bengal Famine (1943)—-By Torok Chandra Das, 

University of Calcutta, 1949 pp 154, Pnce Rs 0/ 

The report under review is a survey of the soeio 
economic condition of the destitutes who were dmen 
from the villagos to the oity of Calcutta for food The 
survey was earned out by the teachors and students 
of the department of Anthropology of the University 
of Calcutta The report consists of two parts, m the 
first of which the destitutes have been desonbed in 
detail and the second part consists of a test survey of the 
famine condition in a few Bengal villages 

The destitutes were studied mostly in the free 
kitchens under the jurisdiction of Distnot IV of Cal 
cutta Corporation They numbered 25.17 persons of 
which 1200 were males and 1337 females The majonty 
(81 24%)of the above number hailed from the distinct 
of 24 Parganas, because of its close proximity and the 
railway system by which it is connected with the city 
Thanks to the railway authontios who carried these 
destitutes free of cost to the city and back This free 
railway transport was a fillip to the influx of the desti 
tutes and its largest number from the district of 24 
Parganas 

Mr Das has very nghtly gone into the details of 
the methodology of the survey and claims that the data 
collected by the present survey aro not comparable 
with one of the earlier surveys on this famine It is 
high time therefore that all such surveys aro based on 
an approved scientific method so that their results are 
comparable and show a composite picture Chap 111 
of the report shows the ago, sex and community distri 
bntion of the destitutes Mr Das has laboured very 
much to explain the high preponderance of males over 
females in the lower age groups (0 10) and that of female 
over males in the higher age groups He is ot opinion 

“Aparently, it is not due to biological causes but 
appears to be the result of socio oconomic factors pro 
duced by the famine To the reviewer, however it 
appears that the biological factor is the chief cause 
The male sex ratio is always high in the younger 
ages and as it is accompanied by higher male mortality 
than the females it is almost balanoed during the 
reproductive periods In India we have high female 
mortality towards the fall of their reproductive period 
and the same has been found in the present destitute 
samples (p 46) The sex distribution found among the 
destitutes is entirely in conformity with our present 
biological knowledge and they are stronger than the 
socio economic reasons put forth by Mr Das The 
present report also shows a high male mortality (p 93) 
and one is reminded of Prof Crew’s apt remark— 
the true recipe for longevity is to be born a girl” 

The destitutes have been grouped into four oommu 
nities—“CasteHindus”,“ScheduledCastes”, ‘Muslims” 
and ‘Christians” A further subdivision of the first 
two groups into the different castes would have been 
better for purposes of indentifieation and understand¬ 
ing The reviewer Is a native of a village (28 miles 
from Baliygunge) in 24 Parganas, which sent out a 
number of such destitutes and the majority of them 


belong to the Bagdis This caste was probably the 
hardest hit in this district and quito a largo number of 
these Bagdis used to come to the town daily In the 
morning and go back to their villages in the evening 
Mr Das has mentioned (P 72) that 55 47% of the unite 
did not possess any homestead land This is rather 
peculiar m a village and it is doubtful that the destitutes 
told the truth There are fow public shelters in a vil 
lage and the communal ways of hvhhood among the 
scheduled castes of 24 Parganas are rare The desti¬ 
tutes have not always told the truth os the reviewer 
personally knows the Bagdis of his village and quite 
a few of them roamed about the free kitchons of Bally 
gunge They have posed to be destitutes in a large 
number of cases and camo to the city owing to the high 
price of food stuffs, etc in the village 

Mr Das has discussed at length the causes of 
the famine in Chap XI The most important 
point of Mr Das, contributory causes is the moral de¬ 
generation of the people It is doubtful how far the 
destitute sample were real destitutes Furthor, the 
report has not mentioned anything of the efforts in 
the villages to help the poor The reviewer is aware of 
two such benefactors in his own village — one giving 
dry doles and another giving ktchvrt and quite a few 
of the Bagdis took advantage of these and of the town 
as well 

The report concludes with some useful suggestions 
in the form of long term and immediate measures m 
order to combat famine It appears that the primary 
necessity for the benefit of agriculture lies in the resus¬ 
citation of the old irrigation channels This will not 
involve the State into an enormous expenditure As 
an agriculturist the reviewer feels this to be the prune 
importance than the other suggestions of Mr Das 
wldch will involve a lot of social change 

s s s 


Artificial Radioactivity— By P B Moon, F R 8 
Published by Cambridge Monographs on Physics 
Cambridge Universitj Press 1949 Pp 102 Price 
12s 8d 

This Monograph on Artificial Radioactivity is a 
timely publication embodying our present state of 
knowledge on this branch of Nuclear Physics In 
recent years the advancement of Nuclear Physios has 
been so enormous and rapid that such monographs 
are particularly welcome by those engaged in the study 
of Nuclear Physics, as more comprehensive treatment 
of individual subjects is obtainable than available iu 
in standard text books 

This monograph gives An outluie of the main phenu 
mena and techniques of radioactivity as observed 
in tho study of artificially radioactive nuclei A great 
variety of artificial radioactive nuolei has been produced 
in recent years and more data are pouring in At present; 
more than 500 artificially radioactive nuclei are know* 1 
The inclusion of such a large amount of nuclear < lqm 
has not been attempted m a small volume like t«H 
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Bather It is intended to provide a basic conception Of 
themain radioactive prooeeeos via-, electro* and peeitroo 
activity, K-capture and gamma emission, <snd the'ex¬ 
perimental data of some typioal nuclei are ^elaborately 
diseussed to illustrate the processes involved 

The filet chapter develops cm introductory edneep 
tion of the formation and different modes of decay df 
nuclei produced by artificial twnwnatation Tn chapter 
II the main experi m ental methods for detection iin 
energy measurements df electrons, pteitrorwand gumma 
ruye-uro'briefly dJsouteed The third chapter h devoted 
to eloetrbn and positron ‘emissions from nuclei 
A comprehensive discussion of the bets* decay theory 
including the K^eapture process hue been given ‘Hhd 
typical experimental results'of a few nuclei are discussed 
to bring out the cdtetation with the'theory The tost 
chapter deals with the procees'ofiaamimtemimicmifroni 
nuolei After a concise introduction do 4he theoeetwal 
aspect of gamma-emission process, follows a compre¬ 
hensive discussion of some mtereetangigarnmaiemitting 
nuclei ineluding those exhibiting isomeric transition 
Ah the Author has ‘limited the disewteidh to light 
and mediumiheavy nuclei, the process of alphn-erms«nn 
from artificially ■‘radioactive nUriel such as the tmnSur 
afoe rieMMts'haa not been included The hook'includes 
llie'references 'Of resent‘literature 'On the -subject from 
which oarlior references may be obtained Thurmono 
graph will be much helpful -torihose inte re s te d in the 
study of this branch of phvsics 
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s is dealt wothdu itero ■paper s , mie-dealing 
with the general history and industrial applications ana 
the other with'the-prediction, design and test of hydrau¬ 
lic mechanisms by mathematical, mechanical «ra«rieo- 
tronio tools As in otherfiAlds df engineering, standfirdi- 
uation of hydraulic equipment 1b mow recognised' 1 '* 
aiming towards the advancement of the art df hydnrtlire, 
and promoting safety of personnel, uninterruptwd’produo- 
tion and a long lire for machine or other equipment 
Those aspects are covered in two general pspere’presertt- 
tng a clear explanation > dF the first hydraulic standards 
•for industrial -equipment -Pumps and turbines which 
form -the writable nerve centres >of dudustrial ihydzau 
lies tare covered in ‘three papers They deal with the 
subject 'of hydraulic surges ‘in pomp 'discharge dines, 
prediction of liquid jet pomp qm fawn snae and the>most 
rasent'developmsntsiin large'hydraulic tarbmes Tins 
last subject is dash with in a very illuminating manner 
whemn<th8-advances in-matsnak for turbine construe 
tion are surveyed Time ‘newer development* 'em 
* " ’ tetasteelstrnatures, 


characterised hytheMiea of waldedi piste 
and inorsssed'applications idf urtral ’ 


wits 


types of bearings and seal rings 

Three papers ito*'to ‘ «*****’'*Mm| 
components The*p*pw «htoig6d'io^’1iwir f 'i*re^ 
lopment and testing wfll interest wny ttifi m o l satite 
as their apphostiona i t s Ste fa ‘Wpte ar'very wide Arid 
the two dtfer papers rimy reydraUflc packings and 
seals and ffatot de ri gn Und se i ec t i on The applications 
Of hydraulics are debit with m two papers, one on 
tiolyphase torque converter and the other on hvdrau 
lie circuits for‘farm tractors 


rroceawngs >ot -me ' iwn— ii wcamsKe wm 
lntostrial«Hydra«ilios Vol II, «M48 Confer 
enoe Secretary, Armour Research Foundation of 
Illinois Institute of Technology, Technology Center, 
Chisago 16, Illinois, USA Paper cover, 6’ a 
pp xxi+154, 1949 Price $3 00 
The Proceedings of the 1947 conference were re- 
viewed in this journal some time back, (Science and 
Culture, Jan 1960, p 228) This second volume contains 
papers presented during Oct 26 21 ,1948, and maintains 
the same high standard evidenced m the first volume 
and anticipated in the p rese n t' ene 

Ab compared with-teh papers m Vol I, this volume 
contains 13 papers which can be classified into five 
broad groups comprising of servomechanisms, hydraulic 
equipment standards, pumps and turbines, hydraulic 


A very unusual paper for a subject like;this comes 
from the -pen of R. E Gilmer, >Vioe-Ghainnamof -the 
U 8 National Security Resources Board Entitled 
“Our Economic Missions m Europe”, the paper surveys 
very lucidly the purposes, benefits, difficulties and the 
modulus operahdi of the Marshall aid Plan It is no 
doubt a very good paper presented in an authoritative, 
intelligent ana dear way and wohld form ideal for pro 
sent&tion in a journal on economics and management 
Its relation however in this volume especially among 
the technical papers is a tittle Stray and although the 
reviewer throughly enjoyed reading and appreciating 
its contents' the reason for its inclusion here has Jell him 
wondering 
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